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PREFACE

This book has been written with the intention of taking the reader through the process of
preparing a Genuine Progress Indicator (GPI). The book’s presentation reflects the natural
progression of identifying the deficiencies commonly found in widely used income-based
measures of sustainable well-being; putting forward an alternative measure of sustainable
well-being, such as the GPI; explaining how the GPI has been constructed and calculated;
presenting and analysing the results of our study; drawing policy conclusions; acknowledging
some of the criticisms directed towards the GPI (and defending it in the process); and, finally,
concluding with a brief summary.

The book, however, need not be read from cover to cover to comprehend the message we
wish to convey about the performance of Victoria relative to the Rest-of-Australia and what
can be done to improve Victoria’s sustainable well-being. To a large extent, each chapter is
self-contained and can be read in isolation. For those readers wishing to grasp the basic tenets
and results of our study, the Executive Summary will suffice. However, for those seeking a
deeper understanding of the book, Chapters 3-6 will be of most interest. Chapter 3 explains
the GPI and the choice of the benefit and cost items used in its construction and calculation.
While Chapter 4 involves an assessment of Victoria’s GPI performance, Chapter 5 compares
the Victorian GPI to that of the Rest-of-Australia. Chapter 6 presents the policy implications
of the findings revealed in Chapters 4 and 5 and outlines various initiatives that we believe
would increase the sustainable well-being of Victorians and, if implemented nationally, the
sustainable well-being of all Australians generally.

Those with an interest in the motivation behind this study and why Gross Domestic
Product (GDP) and Gross State Product (GSP) are inadequate indicators of sustainable well-
being are directed towards Chapters 1 and 2 of the book. Alternatively, these two chapters
can be overlooked initially and be revisited to gain insight into the rationale for the GPI and
its establishment as an alternative indicator of sustainable well-being.

Chapter 7 is important for those readers sceptical of the GPI methodology. Since the GPI
is still a relatively new indicator of sustainable well-being, it would be churlish of us to ignore
the criticisms directed towards it by its detractors. We have, therefore, outlined the main
criticisms of the GPI in Chapter 7 and defended it where appropriate. Despite its weakness,
we are convinced that the GPI is both theoretically and empirically valid.

As will become evident to the reader, the GPI involves a large number of calculations. To
present the results in a meaningful manner, it is necessary to include a large number of tables
and figures. To increase the ease of reading, we have incorporated the data sources and an
explanation as to how each item is estimated (including the tables) in Chapter 9. In this sense,
Chapter 9 serves as an appendix to the book. The details concerning each item can be
explored later on by those with a specific interest in such matters.

Regardless of how the book is read, we hope that serious attention is given to the findings
of our study and consideration is extended to the policy measures we have recommended.

Philip Lawn, Adelaide
Matthew Clarke, Melbourne
December 2005
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EXECUTIVE SUMMARY

Gross Domestic Product (GDP) and Gross State Product (GSP) are widely used to
indicate the well-being of a nation’s or state’s citizens. Unfortunately, GDP and GSP fail to
account for a large number of economic, social, and environmental benefits and costs
associated with a growing national or state economy. Indeed, both indicators perversely treat
many social and environmental costs as if they contribute positively to human well-being.

To overcome the deficiencies associated with both GDP and GSP, a Genuine Progress
Indicator (GPI) is calculated for Victoria, Australia, and the Rest-of-Australia (Australia
minus Victoria). The GPI is a new indicator specifically designed to ascertain the impact ofa
growing economy on sustainable well-being. Comprised of nineteen individual benefit and
cost items, the GPI succeeds where GDP and GSP flounder because it integrates the wide-
ranging impacts of economic growth into a single monetary-based index.

Upon making the GPI calculations for Victoria, Australia, and the Rest-of-Australia, our
results show that, for the period 1986 to 2003, the average Victorian was better off than the
average person living elsewhere in Australia (see Figure ES1). However, like the Rest-of-
Australia, sustainable well-being in Victoria rose only marginally over the study period
($18,839 per Victorian in 1986 compared to $22,951 per Victorian in 2003)." Furthermore,
the per capita GDP of the Rest-of-Australia and the per capita GSP of Victoria considerably
overstated the genuine progress made in both Victoria and the Rest-of-Australia (e.g., in
2003, Victoria had a per capita GPI of $22,951 but a per capita GSP of $39,067) (see Figure
ES2).

Victoria’s superior performance vis-a-vis the Rest-of-Australia was due largely to its
attenuated rate of native vegetation clearance and land degradation; its lower rate of
unemployment and, more recently, its reduced rate of underemployment and labour
underutilisation; and its considerably lower reliance on non-renewable resource extraction as
a source of state income.

From a policy perspective, the advanced position of Victoria can be credited to more
stringent environmental regulations and land clearance controls and a greater commitment to
value-added production and excellence in higher education. Nevertheless, in view of the
much smaller rise over the study period in Victoria’s per capita GPI compared to the rise in its
per capita GSP (21.8% vis-a-vis 46.1%), there is considerable room for improvement.

How can Victoria improve its overall performance? Major factors contributing to the
stifled rise in Victoria’s per capita GPI include a growing income disparity between the rich
and poor during the 1990s; an unacceptable level of underemployment and long-term
unemployment; a languishing welfare contribution from the state’s publicly-provided service
capital; a significant share of Australia’s large overseas debt; a high cost of irrigation water
use; and a bourgeoning long-term environmental cost caused by increased rates of per capita
energy consumption. The cost of crime and family breakdown is another dampening factor
that presumably reflects the continuing rich-poor disparity and a persistently large number of
long-term unemployed citizens. More should therefore be done to:

e encourage resource use efficiency — in particular, energy efficiency;
e reduce air and urban waste-water pollution;
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e limit Victoria’s ecological footprint to one that is consistent with the regenerative and
waste assimilative capacities of the state’s natural capital;

e preserve and rehabilitate natural ecosystems and confine economic activities to areas
where Victoria’s natural environment has already been significantly modified;

o produce better quality rather than more goods (i.e., encourage production excellence);

o reduce the need to import goods by promoting import-replacement and not just export-
augmentation initiatives;

o increase government investment in critical infrastructure to both augment the equitable
share of welfare benefits enjoyed by all Victorians and stimulate private sector investment
in high value-adding, resource-saving technologies;

o reduce the proportion of private sector investment being directed into non-productive,
‘rent-seeking’ ventures;

e increase public and private sector investment in human capital formation and minimise the
mismatch between labour supply and demand that is currently leading to a shortage of
skilled workers in some industry sectors;

e fight both observable and hidden unemployment head-on with an explicit commitment to a
full employment objective.

The above listed developments can be facilitated by altering the mix of taxes, charges,
and subsidies to: (a) reward ‘welfare-increasing’ business behaviour (e.g., activities that add
greater value in production); (b) encourage the development and uptake of resource-saving
technologies; and (c) penalise environmentally-destructive and ‘welfare-harming’ behaviour
(e.g., high energy-intensive and polluting activities). Despite state government limitations, we
believe the tax system can be creatively manipulated to induce behavioural and industrial
process modifications that increase Victoria’s GPI without having to rely so heavily — as is
the current perception — on GSP growth. Moreover, this can be achieved without the need to
increase the overall tax burden. In cases where environmental systems are clearly over-
committed (e.g., the Murray-Darling Basin), it may be necessary for governments to introduce
tradeable permit systems to reduce resource extractions. This, in turn, may require
governments to purchase resource rights currently held by resource users.

Also required to improve Victoria’s performance is a commitment on the part of
governments to maintain Victoria’s edge in higher education and a regulatory reform process
that reduces compliance costs for Victorian businesses without forgoing the welfare benefits
that regulations are designed to protect,

Industrial relations reform is also critical, however, it needs to involve the establishment of
genuinely flexible labour markets that, rather than leading to greater casualisation of the
workforce, provides workers with greater work-leisure-family options while simultaneously
protecting full-time work entitlements. Industrial relations reform must also engender greater
workplace trust and the establishment of well-defined internal career paths supported by a
dual employer-employee commitment to on-going training and skills development.

Endnote

This assessment is based on GPI (3) as our preferred indicator of sustainable well-being. For
more on the three variations of GPI, see Chapter 3.









CHAPTER 1

INTRODUCTION

1.1 THE AIMS AND MOTIVATION OF THE STUDY

It is more than twenty years since the Victorian Government first acknowledged that
sustainable well-being does not rest solely on the rate of economic growth. In recognition of
the important role played by non-economic goods and services in achieving a more
prosperous, equitable, and fulfilling life for Victorians, the following was declared:

“The principal aim of the Victorian Government is to develop in Victoria a community
which possesses prosperity and a high standard of living. The prosperity should be based not
only on the acquisition of goods but also on participation in a vigorous intellectual, social, and
cultural life within the community. The government also secks to facilitate an equitable access
to this prosperity and to the quality of life which makes it possible, for all sections of the
community, so that each member of the Victorian community can achieve both economic
security and personal fulfilment” (Department of Budget and Management, 1984, p. 1).

While the social and environmental dimensions of sustainable well-being were somewhat
overshadowed during the 1990s, they are again receiving the attention they deserve. Indeed, it
is the re-emphasis on non-economic goods and services that has led to the calculation in this
book of a Genuine Progress Indicator (GPI) for Australia, Victoria, and the Rest-of-Australia
(Australia minus Victoria).

From the results of our research, we aim to reveal the extent to which the sustainable
well-being of the average Victorian has advanced over the study period (1986-2003).'
Second, we wish to show how well Victoria has performed relative to the Rest-of-Australia. .
Third, by comprehending the factors behind the trend movement in Victoria’s GPI (including
the link between the GPI and the growth rate of the Victorian economy), we believe a range
of policy recommendations can be identified to advance the sustainable well-being of
Victoria. We also believe that these policy recommendations are equally applicable to the
remainder of Australia and other developed nations.

Four motivating factors have led us to conduct this study. The first is our concern that
conventional macroeconomic indicators, such as Gross Domestic Product (GDP) and Gross
State Product (GSP), fail to expose the full impact of economic growth on the well-being of
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the average citizen. Second, we are also fearful that GDP and GSP do not reveal the potential
impact that economic growth has on the capacity of the natural environment to sustain
economic welfare into the future,

Third, we believe that an absolute reliance on conventional macroeconomic indicators as
a means to designing current and future policies may prove perilous. Without indicators to
properly account for the full impact of economic growth on sustainable well-being, future
policy measures are likely to lead a nation or state down an undesirable pathway where
extrication will be both difficult and costly.

Our fourth motivating factor is the plethora of conflicting information relating to the
economic, social, and environmental well-being of all Australians. For example, consider the
following statistics that many commentators believe are Australia’s most impressive
macroeconomic fundamentals since the 1960s:

e The rate of growth in Australia’s real GDP over the last 8 years has averaged 3.7%
per annum (ABS, Catalogue No. 5204.0).

e  With the variable home loan interest rate averaging 6.95% between December 1998
and December 2003, interest rates are at their lowest levels for over thirty years
(www.infochoice.com.aw/banking/news/ratewatch/historical.asp). As a way of
comparison, the variable home loan interest rate averaged 12.58% between June
1980 and June 1995 (Foster, 1996, Table 3.21b).

e  Barring the financial year following the introduction of the goods and services tax,
the annual inflation rate has not exceeded 3.1% since 1996 (ABS, Catalogue No.
6401.0). In the year to September 2004, the Consumer Price Index rose by just 2.3%
(RBA, Quarterly Statistical Release, 2004),

e The official unemployment rate as at December 2004 stood at 5.2% which, in
today’s labour market environment, is considered by some observers to be very close
to full employment (ABS, Catalogue No. 6202.0).

Without seeking to downplay the significance of these numbers, it is worth
acknowledging a comment made by the Deputy Prime Minister, John Anderson. In noting
that not all Australians had benefited from the recent period of ‘economic prosperity’, John
Anderson suggested that the social and moral dimension of economic growth was often
neglected at great cost. At the same time, the South Australian Premier’s Round Table on
Sustainability recognised the potential environmental cost of economic growth by
emphasising the need to operate within the absolute limits imposed by the natural
environment (Premier’s Round Table on Sustainability, 2004).

Given these two plus the earfier high-profiled reminder of the social and environmental
dimensions of economic growth, it is therefore worth noting the following statistics that
appeat to conflict sharply with the macroeconomic ‘good news’ presented above:

e Based on conservative poverty estimates, one to two million Australians (i.e., 5-10%
of the Australian population) live in a state of ‘chronic poverty’ (Senate Community
Affairs Reference Committee, 2004).

e  As at February 2003, an estimated 243,700 Australians had been unemployed for 52
weeks or more. Despite the official unemployment rate falling from 8.3% to 6.3%
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between October 1996 and February 2003, the number of long-term unemployed
people increased by 16,400 over the same period (ABS, Catalogue No. 6203.0).
Furthermore, while the average duration of unemployment for people seeking full-
time work fell by 9.5 weeks between December 1997 and February 2003, it was still
an unacceptably high 51.2 weeks (ABS, Catalogue No. 6203.0).

As at September 2003, 567,400 Australians were underemployed — i.e., people
engaged in employment who wanted to work more hours. Of the 527,700
underemployed part-time workers, 72% of them wanted to work an additional ten or
more hours per week (ABS, Catalogue No. 6265.0).

Around one-quarter of Australian adults consider themselves overworked and, if it
were practicable, would work fewer hours even if it resulted in a lower income
(Breakspear and Hamilton, 2004).

Measured in 2002-03 prices, Australia’s foreign debt increased from $206.1 billion
in 1994 to $357.2 billion in 2003. On a per capita basis, this constitutes a rise over
the same period from $11,541 to $17,974 per Australian (ABS, Catalogue No.
5302.0).

As at June 2004, Australia’s total household debt stood at $796.5 billion or around
$39,600 per person. This not only amounts to a 67.8% rise in real household debt
since June 1999, it equates to 155% of household disposable income.

The Commonwealth Bank’s household affordability index (HIA) fell from around
165.0 in September 2000 to 105.7 in September 2004 (note: a fall in the HIA
represents a decline in household affordability). As for Melbourne and the remainder
of Victoria, the HIA was 98.8 and 139.1 respectively as at September 2004, The HIA
for Melbourne fell by over 45 points from its September 2000 value of around 145.0
(CBA, 2004).

Approximately two out of five Australian marriages currently end in divorce of
which a little more than half of them involve children under 18 years of age (ABS,
Catalogue No. 3307.0.55.001; Report of the House of Representatives Standing
Committee on Legal and Constitutional Affairs, 1998). This imposes huge
psychological costs on the people immediately affected as well as large financial
costs on those directly concerned and society at large.

Almost 60% of the Australian adult population is overweight or obese (Cameron et
al., 2003). At current rates of increase, 70% of Australians will be above their
healthy weight range by 2010 (ASSO, 2004).

Approximately 18% of adult Australians suffered a mental disorder at some stage
during 1996 (ABS, Catalogue No. 4326.0). Given that the main determinants of
mental disorder have remained unchanged or have increased over the last seven
years, it is reasonable to believe that around two to three million Australian adults
are currently afflicted with a mental disorder of some description.

According to the Intergovernmental Panel on Climate Change (IPCC), the 31%
increase in carbon dioxide and 151% increase in methane levels in the earth’s
atmosphere over the last two centuries has already led to average global
temperatures rising by between 0.4°C and 0.8°C (IPCC, 2001a). Should the world’s
consumption of energy continue to grow at its present rate, the IPCC predicts that
global temperatures will rise between 1.4°C and 5.8°C by 2100. This is likely to
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result in the loss of 15-35% of the world’s biodiversity and, in doing so, greatly
reduce the life-support services provided by the natural environment (IPCC, 2001b).
As for Australia, it is predicted that climate change will dramatically increase the
frequency and magnitude of droughts, thereby placing enormous pressure on a
country already stressed by water supply shortages.

e Land clearance in Australia averaged 400,000 hectares per year between 1993 and
2003. In Victoria, however, it averaged just 2,450 hectares per year over the same
decade (Graetz et al., 1995; Biodiversity Unit, 1995; ABS, Catalogue No. 1370.0;
ABS, Catalogue No. 4613.0). Land clearance greatly reduces the integrity of
remaining ecological systems, confributes to greenhouse gas emissions (i.e., by
releasing carbon dioxide sequestered in native vegetation), and promotes dryland
salinity in Australia’s high salinity-prone areas.

e  Australia’s per capita energy consumption — a major contributor to air pollution and
greenhouse gas emissions — increased from 23 1.1 Petajoules per person in 1993 to
270.0 Petajoules per person in 2004 (ABS, Catalogue No. 4604.0 and 1301.0
(various)). This constitutes a 16.8% increase. In Victoria, per capita energy
consumption rose over the same period from 247.1 to 295.4 Petajoules per person —
an increase of 19.6%.

In view of this latter suite of alarming statistics, we believe it is reasonable to ask whether
the sustainable well-being of the average Australian and Victorian has been rising and, if so,
to what extent has it advanced in recent times? In considering these questions, we believe two
further questions need to be posed and adequately answered:

e To what extent do GDP and GSP reveal the sustainable progress of Australia and
Victoria?

e Why is that GDP, GSP, the inflation rate, interest rates, and official rates of
unemployment are included in the category of statistical ‘fundamentals’ but not the
social and environmental impacts of economic growth?

Similar questions to these have already been raised in the past. Efforts undertaken to
answer them have led to various GPI studies around the world. Almost all such studies
involve the calculation of the GPI at the national level.” Examples include GPI estimates of
the USA, Canada, the UK, most European and Scandinavian countries, Japan, Thailand, and
Chile. Figure 1.1 compares the GPI and GDP of six individual countries. As the figure
indicates, there is a tendency, at first, for the GPI to closely follow the upward trend of GDP.
However, once GDP reaches an apparent ‘threshold’ level, the GPI ceases to rise and, in some
cases, begins to decline. For virtually all developed countries, this countermoving trend
occurred in the 1970s or early 1980s.” ‘

We would like to point out that the GPI has also been calculated for Australia (see, for
example, Hamilton, 1999). The methodology used in this book differs slightly to previous
Australian GPI studies largely because of the incomparability of some national and state-
based data, Unavoidably, this has demanded a slightly improvised approach on our patt.
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Figure 1.1: Comparison of the GPI and GDP for the USA, Germany, UK, Austria, The Netherlands,
and Sweden (Jackson and Stymne, 1996)

Returning back to Figure 1.1, the message it conveys is quite clear — indiscriminate
economic growth or economic growth beyond a certain level may be detrimental to
sustainable well-being. We believe it is vital to know whether a similar trend movement of
the GPI exists for both Australia and Victoria. If it indeed does, it may be necessary for the
Victorian and the larger Australian economy to begin a transition to a lower rate of economic
growth. In addition, advancing the GPI will require a greater policy focus on qualitative
improvement (including greater resource use efficiency), distributional equity, and natural
capital maintenance.
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1.2 THE STRUCTURE OF THE BOOK

To achieve our aims, this book is structured as follows. In Chapter 2, we explain why the
commonly used economic statistics of GDP and GSP are inadequate indicators of sustainable
well-being. Following this, in Chapter 3, we explain why the GPI is a far superior indicator of
sustainable well-being. In this particular chapter, we fully outline both the rationale for the
GPI and the methodology used in its calculation.

The results of the GPI study of Victoria and the Rest-of-Australia (Australia minus
Victoria) are presented and analysed in Chapters 4 and 5. By showing why the per capita GPI
of Victoria differs to both Victoria’s per capita GSP and the per capita GPI of the Rest-of-
Australia, we identify and propose a range of policy initiatives in Chapter 6 to raise the
sustainable well-being of the average Victorian. Should such policies be implemented, we
believe the performance of Victoria vis-a-vis the Rest-of-Australia would be further
strengthened.

Of course, some degree of caution should always be adopted when a study relies so
heavily on one particular indicator. With this in mind, we point out some of the weaknesses of
the GPI in Chapter 7. Nonetheless, we are quick to stress that the calculation of GDP and
GSP is not without its own methodological and valuation frailties. Since much of the GPI
weakness lies in the lack of comprehensive data sources, we put forward some suggestions to
facilitate the establishment of a more informative indicator framework. It is our belief that
such a framework would greatly improve the reliability of future GPI studies.

In Chapter 8, we summarise our findings, conclusions, and policy recommendations.
Finally, in Chapter 9, we reveal the valuation methods and data sources used in the
calculation of the nineteen items that make up the GPI. Also included in this final chapter is a
series of tables showing how the final value of each item was derived. In this way, the book
doubles as a °‘manual’ to assist other researchers wanting to calculate the GPI at the
state/provincial or national level.

NOTES

! Since the study is based on financial rather than calendar years, all values revealed for a particular year are the

values as they stood at the end of June in that year (e.g., June 2003 in the case of 2003).

2 To our knowledge, the GPI has only been calculated at the state or provincial level in two separate cases — for
the American State of Vermont (Costanza et. al, 2004) and the Canadian province of Alberta (Anielski, 2001).

*  See Clarke and Islam (forthcoming) for a GPI study of a developing country — namely, Thailand.



CHAPTER 2

WHY ARE GROSS DOMESTIC PRODUCT (GDP)
AND GROSS STATE PRODUCT (GSP) INADEQUATE
INDICATORS OF SUSTAINABLE WELL-BEING?

2.1 WHAT 1s GDP AnND GSP?

GDP is a monetary measure of the goods and services annually produced by domestically
located factors of production (i.e., by the natural and human-made capital located in a
particular country). By natural capital, we mean forests, sub-soil assets, fisheries, water
resources, and critical ecosystems. Human-made capital, on the other hand, includes the stock
of producer goods (e.g., plant, machinery, and equipment) that is used to produce consumer
goods and replacement producer goods.

GDP can be measured in nominal or real values. If GDP is measured in nominal values,
it is measured in terms of the prices at the time of production. On the other hand, if GDP is
measured in real values, it is measured in terms of the prices of all goods and services in a
particular year — often referred to as the base year.

In order to clarify the difference between real and nominal GDP, consider the following
basic identity to describe a nation’s nominal GDP in 2001-02:

nominal GDPagg1-02 = Paoor-02 X Qa001-02 2.1)
where:

o P =the price index of goods and services as at June 2002;
e Q= quantity of goods and services produced during the 2001-02 financial year.

As can be seen from (2.1), the nominal GDP in 2001-02 involves the quantity of goods
and services produced during the 2001-02 financial year being multiplied by their prices at
the time of production. Assume, now, that the 2003-2004 financial year was chosen as the
base year to calculate the real GDP in any particular financial year. The real GDP of 2001-02
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would subsequently be measured in terms of the prices of all goods and services as at June
2004. It would thus be:

real GDPygo1-02 = Paoos-oa % Qzo01-02 (2.2)
where:

e P =the price index of goods and services as at June 2004,
e ()= quantity of goods and services produced during the 2001-02 financial year.

Now imagine that we wish to compare the real GDP for each year over a three-year
period from 2001-02 to 2003-04. The real GDP for each year would be:

real GDPygo1.02 = Pagosod % Qaoo1-02 (2.3)
real GDPg02-03 = Paoos-o4 % Q2002-03 24
real GDP 30304 = Paooa-04 % Q200304 (2.5)

Note that the only ‘flexible’ variable in each case is the quantity of goods and services
produced during the financial year (Q). The prices used to value the goods and services (P)
remain constant at Pygg3.04. By keeping all prices fixed in terms of a base year, annual changes
in real GDP reflect differences in the quantity of goods and services produced from year to
year, It is for this reason that real GDP is often preferred to nominal GDP in discussions
relating to national well-being. It should also be noted that real GDP and nominal GDP are
only the same in the base year since, unlike any other year, both are measured in terms of the
prices of goods and services during that year.

Why is important to make a distinction between real and nominal values? In simplistic
terms, imagine that the price index for the 2003-04 financial year was $10.00 (i.e., Pap3.04 =
$10.00) and the quantity of goods and services produced during the 2003-04 financial year
numbered ten million (i.e., Q00304 = 10 million). The nominal GDP for the 2003-04 financial
year would be:

nominal GDP2gp3-04 = Pagoz-0s % Q200304 (2.6)
nominal GDPygo3.04 = $10.00 x 10 million 2.7
nominal GDPagp304 = $100 million (2.8)

Let’s assume that over the next financial year, 2004-05, eleven million goods and
services were produced. At the same time, inflation was 5% such that the price index for the
2004-05 financial year was $10.50 (i.e., Pyos05s = $10.50). We shall assume that the 5%
inflation rate was caused by monetary policy settings by the Reserve Bank of Australia and
had nothing to do with the nature of the goods and services produced during the 2004-05
financial year. The nominal GDP for 2004-05 would be:

nominal GDPjg4.05 = Paoos-0s % Qa004-05 (2.9)
nominal GDPygpq.05 = $10.50 x 11 million (2.10)
nominal GDPjgoq.0s = $115.5 million (2.11)
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By comparing (2.8) and (2.11), it is quite evident that nominal GDP has risen by 15.5%
from 2003-04 to 2004-05. If we happened to be using GDP as an indicator of national well-
being, could we subsequently claim that the citizens of this fictitious nation were 15.5% better
off at the end of the 2004-05 financial year? No we could not because a significant factor
underlying the rise in nominal GDP is the 5% rise in prices. Inflation, itself, generates no
welfare-related benefit. However, if we were to consider the real GDP for 2004-05 based on
2003-04 pricels (i.e., based on a price index of Pygos.04 = $10.00), we would obtain:

real GDPaggi-05 = Paoos-01 X Qao04.05 (2.12)
real GDPaggaps = $10.00 x 11 million (2.13)
real GDPjop4.05 = $110 million (214)

A comparison of (2.8) and (2.14) reveals that real GDP has increased by 10% — the
same percentage rise as the increase in the quantity of goods and services produced from
2003-04 to 2004-05 (note: nominal and real GDP in 2003-04 are the same given 2003-04 is
our base year). Thus, if there is any truth in the fact that real GDP is an adequate indicator of
a nation’s well-being, it is because real GDP is able to reflect the percentage rise in the
quantity of goods and services produced from one financial year to the next.

What, then, is GSP? GSP is exactly the same as GDP except that GSP refers to the goods
and services annually produced by the factors of production located in a particular state, not
country. GSP will therefore be referred to in relation to Victoria and GDP in relation to both
Australia and Rest-of-Australia.

For the purposes of this book, real GDP and real GSP are used rather than nominal GDP
and nominal GSP. The base year chosen for the calculation of all real values is the 2002-03
financial year. That is, the real values of all the benefits and costs applicable to sustainable
well-being are measured in terms of market prices as at June 2003.

One final point of clarification. Most readers would have come across Gross National
Product (GNP). GNP is much the same as GDP except that it measures the monetary value of
the goods and services annually produced by domestically owned rather than domestically
located factors of production (i.e., by the natural and human-made capital owned by the
citizens of a particular country). Since it is customary to use GDP instead of GNP in relation
to national well-being, GNP will not be referred to in this book.

2.2 THE SHORTCOMINGS ASSOCIATED WITH GDP AND GSP
AS MEASURES OF SUSTAINABLE WELL-BEING

The best way to embark on an asséssment of GDP and GSP is to first consider whether
they serve as adequate measures of national and state income. While income is a rather blurry
concept, most observers agree that income is best defined in the John Hicks tradition as the
maximum amount that can be produced and consumed over a specific period without
undermining the capacity to produce and consume the same amount in the future (Hicks,
1946). The key aspect of this definition is the need to keep income-generating capital intact.
Failure to do so means essentially two things. First, the ability to sustain the same level of
output over time is compromised, and second, the current level of output overstates “true’



10 Philip Lawn and Matthew Clarke

income. Indeed, the overstated portion of income effectively equals the amount by which
income-generating capital has been drawn upon to augment current output.

To understand the Hicksian concept of income, consider the following simple example of
a timber plantation. The plantation consists of 1,000 cubic metres of timber that regenerates at
5% per annum. So long as the maximum quantity of timber harvested each year does not
exceed 50 cubic metres (i.e., 1,000 m® x 0.05), the plantation will generate a sustainable
supply of timber into the future. What, however, if 100 cubic metres of timber is extracted
each year? At the end of the first year, 950 cubic metres of timber will remain. That is:

Beginning of first year 1,000 m® of timber
During the first year
timber regeneration (1,000 m’ x 0.05) +50 m® of timber
timber extracted — 100 m” of timber
End of the first year 950 m’ of timber

At the end of the second year, 897.5 cubic metres of timber will remain. That is:

Beginning of second year 950 m’ of timber
During the second year
timber regeneration (100 m” x 0.05) +47.5 m” of timber
timber extracted — 100 m’ of timber
End of the second year 897.5 m’ of timber

It is not too difficult to see that, should this harvesting policy continue, the timber
plantation will eventually cease to exist. Given the definition of income suggested by Hicks,
would it be justifiable to regard the 100 cubic metres of timber harvested each year as
income? The answer is no. Assuming that all the timber harvested is consumed and not used
to establish a replacement asset, only 50 cubic metres of the timber harvested in the first year
can be classified as income. The other 50 cubic metres constitutes the depletion or drawing
down of income-generating capital — namely, the timber plantation itself. In the second year,
only 47.5 cubic metres of the 100 cubic metres can be classified as income, with 52.5 cubic
metres equating to capital depletion.

What does this mean for GDP and GSP? In order to constitute first approximations of
national and state income, it is necessary to determine what portion of both GDP and GSP
involve the depletion of income-generating capital. This refers not only to natural capital but
also human-made capital since some portion of GDP or GSP must be set aside to replace
worn out and depreciated producer goods such as plant, machinery, and equipment.
Consequently, the portion of a nation’s or state’s output that is required to maintain income-
generating capital intact ought not to be used for current consumption purposes. This portion
cannot, therefore, be classed as true income.

In addition to this, there are other elements of a nation’s or state’s annual output that are
used for defensive and rehabilitative purposes that, in turn, assist in sustaining output over
time. For example, vehicle accident repairs and some medical procedures take place to restore
human beings and their productive instruments to something approximating their previous
condition. In doing so, the output generated in both instances is not used directly for
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consumption purposes — it is produced merely to maintain the productivity of human beings,
as labour, and existing human-made capital.

Examples of output produced for defensive purposes include flood mitigation projects
and crime prevention measures. Somewhat differently, however, output generated in these
circumstances occurs to prevent future economic activity from impacting deleteriously on the
existing stock of natural and human-made capital (i.e., to minimise future rehabilitative
expenditures).

Not unlike the depreciation of human-made and human-made capital, the value of all
output produced for rehabilitative and defensive purposes cannot be directly consumed
without undermining the capacity to sustain future output. Nor, then, can it be classed as true
income,

In all, it has been suggested that a better measure of national income can be calculated by
subtracting from GDP the value of depreciated human-made capital and depleted natural
capital as well as all defensive and rehabilitative expenditures. Thus, Hicksian national
income can be calculated by adhering to the following formula (Daly, 1996):*

Hicksian national income = GDP — DEP — DNC — DRE (2.15)
where:

e  GDP = Gross Domestic Product

e DEP = depreciation of human-made capital (producer goods)
¢  DNC = depletion of natural capital

e DRE = defensive and rehabilitative expenditures.

To calculate Hicksian state income, the same formula would be used except GDP would
be replaced by GSP. In addition, the vatious items subtracted would be estimated at the state
level.

Let’s assume that we make an adjustment to GDP and GSP as per equation (2.15). We
will now possess better measures of national and state income, but will we possess
appropriate indicators of sustainable well-being. An increasing number of observers believe
not. Why? Whilst Hicksian income measures the quantity of goods and services that can be
sustainably produced and consumed, this alone does not encapsulate the full impact of a
growing national or state economy on human well-being. Still overlooked by Hicksian
income are the following:

o non-market production such as non-paid household and volunteer work;

e the social costs of economic activity such as the cost of unemployment (both
observable and hidden), underemployment, and labour underutilisation; the cost of
crime; and the cost of family breakdown;

e the impact of a rising foreign debt;

o and the welfare implications of a change in the distribution of income.

The last point is an interesting one for the following reason. Imagine that Hicksian
national income remained unchanged from one financial year to the next. Imagine, also, that
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the richest family’s share of Hicksian income increased by $100 per week at the exact
expense of the poorest family’s share. We shall assume that the welfare contribution made by
Hicksian national income to all other citizens remained unchanged. What would happen to the
well-being of the richest and the poorest families? Presumably the well-being of the richest
family would, ceferis paribus, increase very little since the extra $100 per week would impact
negligibly on its spending patterns. However, the $100 per week decline in the income of the
nation’s poorest family would have dire ramifications for its general well-being. Overall, the
aggregate well-being of the nation will have fallen but the constancy of Hicksian national
income will not reflect this change. As a consequence, there are a number of commentators
calling for an adjustment of sort to reflect the welfare-related impact of a changing
distribution of income over time.

While the other overlooked aspects listed above are somewhat self-explanatory, three
additional factors are not. The first concerns the very nature of what is being produced and
subsequently consumed. If Hicksian income is rising, it implies that the quantity of goods and
services that can be sustainably produced and consumed is increasing. But surely the nature
of the goods being produced and consumed also matters in relation to human well-being?
After all, it is possible to produce and consume more goods that contribute little extra to
human well-being, yet also produce the same quantity of superior goods and services and be
considerably better off. Because Hicksian income only captures the quantitative element of
production and consumption, it fails to capture the qualitative dimension associated with
production excellence.

May we just highlight that the qualitative conundrum also besets the GPL Some
experimental work is currently being undertaken to incorporate qualitative factors into the
calculation of the GPL In addition, Clarke and Islam (2004) have integrated normative social
choice theory into their study of Thailand to account for the different cultural interpretations
of sustainable well-being. This latter approach has the potential to permit qualitative
adjustments to some of the items that make up the GPI. The methodologies being adopted in
both cases will not, however, be employed in this study. Nevertheless, we will be making
some assumptions about the various categories of consumption (e.g., alcoholic beverages,
cigarettes, and tobacco products) that will lay the foundation for three separate GPI values.
This will be further discussed in Chapters 3 and 9.

The second additional overlooked factor is the timing of welfare-related consumption.
Quite a significant proportion of consumption expenditure involves the purchase of consumer
durables such as cars, televisions, refrigerators, etc. Consider someone who has just
purchased a $2,000 television set. Will he or she receive an.immediate $2,000 boost in well-
being in the same they would receive an immediate $2.50 benefit from purchasing and
consuming a fresh but perishable sandwich? The answer is, of course, no. If the television has
been purchased on the assumption that it will endure for ten years — i.e., provide the desired
transmission service for a decade — the person in question will effectively receive an annual
$200 benefit over the lifetime of the television ($2,000 + 10 years). It is clearly incorrect to
count the initial $2,000 purchase as a consumption-related benefit during the financial year in
which the television was purchased. Yet Hicksian income, like GDP and GSP, treats the full
amount of the initial purchase in this manner. Worse still, it overlooks the consumption-
related benefits that the television provides in future years.
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It has therefore been suggested that all but expenditure on non-durable goods should be
subtracted from a measure of well-being in the year in which the expenditure takes place, and
that the service provided by existing durable goods should be added. The latter can be
achieved by keeping track of the value of the stock of consumer durables; by assuming that
the stock depreciates or is ‘consumed’ at a particular rate (e.g., 10% per annum for a stock of
consumer durables that, on average, endures for ten years); and multiplying the value of the
stock by the depreciation or consumption rate. The figure calculated equates to the annual
service derived from the existing stock of consumer durables.

The final overlooked factor relates to investment expenditure — that is, the accumulation
of producer goods such as plant, machinery, and equipment. It has already been pointed out
that, in order to calculate Hicksian national and state income, one must subtract from GDP
and GSP the value of the output required to keep human-made capital intact. However, unlike
investment in most forms of natural capital, the level of investment in human-made capital
invariably exceeds this requisite amount. That is, net capital investment (NCI) — which
equals gross investment in human-made capital minus its depreciation — is usually positive.

Since Hicksian income represents the quantity of producer goods as well as consumer
goods that can be sustainably produced over time, it is entirely legitimate to include net
capital investment in a more appropriate measure of national or state income. But this is not
the case with sustainable well-being since what we desire is an indicator that reflects the
welfare experienced in a specific financial year.

If one considers investment more closely, it effectively amounts to deprived or sacrificed
consumption that is undertaken to provide the means required to generate a particular level of
future consumption. In a sense, then, current consumption and current net capital investment
are the antithesis of each other. The first involves a form of conduct that generates welfare in
the present; the second involves a deliberative action in the present that is designed to
generate future welfare. To count current net capital investment as welfare-enhancing in the
present is logically erroneous.

Does this mean that net capital investment will be overlooked in a measure of sustainable
well-being? No, because, to a large extent, the benefit of net capital investment will be felt in
future years in terms of future consumption-related welfare. So long as the indicator used to
measure sustainable well-being during a particular financial year includes expenditure on
non-durable consumption goods during that year, past net capital investment — that is, past
sacrificed consumption — will be predominantly captured by the indicator. Better still, it will
be captured during the period in which the consumption-related welfare is experienced.

Having said this, not all investment expenditure is directed towards the replacement or
accumulation of producer goods. Nor is it ultimately reflected in consumption expenditure
over subsequent years. For example, a large percentage of publicly-funded investment
expenditure (e.g., capital works) involves the construction of roads, bridges, and highways, of
schools and hospitals, and of museums, galleries, and libraries. The benefits of this spending
flow to the general public in a similar way that services flow from the possessors of consumer
durables — i.e., as publicly-provided service capital depreciates through its use. The benefits
are not experienced during the financial year that the expenditure takes place. Yet, once
again, Hicksian income: (a) treats the full amount of this form of investment expenditure as if
this were the case, and (b) ignores the welfare benefits that publicly-provided service capital
provides in future years.
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2.3 CONCLUDING COMMENTS

GDP and GSP, which are better measured in real rather than nominal terms, are
inadequate indicators of sustainable well-being. To begin with, they are poor measures of
national and state income. But even if GDP and GSP are adjusted to ascertain closer
approximations of the quantity of goods and services that can be sustainably produced and
consumed over time, both indicators fail to encapsulate the full impact of a growing national
or state economy on sustainable well-being. GDP and GSP not only ignore non-market
production, they overlook many social costs, such as the cost unemployment and family
breakdown, and make no allowance for the impact that a change in the distribution of income
can have on aggregate welfare.

The deficiencies of GDP and GSP — as well as Hicksian income — are also evident in
the fact that they only reflect the quantitative element of production and consumption, not the
qualitative dimension. In addition, the calculation of GDP and GSP assumes that all current
consumption expenditure is welfare-enhancing in the present when, to the contrary, current
expenditure on consumer durables generates welfare benefits in future years. The value of all
current expenditure on consumer durables should therefore be dispersed over the period in
which consumer durables generate useful service to their possessors. The same erroneous
assumption is made with respect to publicly-provided service capital and, as such, should be
treated in the same manner as consumer durables.

Finally, not unlike expenditure on consumer durables, the computation of GDP, GSP, and
Hicksian income are based on the erroneous assumption that net capital investment
constitutes a current welfare benefit. The benefits of net capital investment are, however,
experienced in terms of future consumption. Thus, in relation to sustainable well-being, the
inclusion of net capital investment in measures of GDP, GSP, and Hicksian income is an
example of double-counting. It should therefore be omiftted.

While it is true that GDP and GSP were never designed to be indicators of sustainable
well-being, they are falsely used as if they are. As a consequence, policy-makers continue to
steer national and state economies with the wrong economic compass. It is high time that
policy-makers utilise a more appropriate compass when designing welfare-enhancing
policies. We believe the solution lies, in part, with the deployment of the Genuine Progress
Indicator.

NOTE

* See Barkley and Seckler (1972) for a similar approach.



CHAPTER 3

WHAT IS THE GENUINE PROGRESS INDICATOR (GPT)
AND HOW 1S IT CALCULATED?

3.1 WHAT IS THE GENUINE PROGRESS INDICATOR (GPI)?

The Genuine Progress Indicator (GPI) is a recently established indicator specifically
designed to ascertain the impact of a growing economy on sustainable well-being. Comprised
of many individual benefit and cost items (19 items in the case of this book), the GPI
integrates the wide-ranging impacts of economic growth into a single monetary-based index.
As such, the GPI includes benefits and costs of the social and environmental kind as well as
those of the standard economic variety. Whilst the GPI embraces some of the national
accounting values used in the computation of GDP and GSP, its calculation accounts for a
number of benefits and costs that normally escape market valuation.

Il one compares the various GPI studies undertaken over the last decade, it is
immediately apparent that the list of items used to arrive at the final index value have varied
over time, as have some of the valuation methods (see, for instance, Diefenbacher, 1994;
Moffatt and Wilson, 1994; Rosenberg and Oegema, 1995; Jackson and Stymne, 1996;
Jackson et al., 1997; Stockhammer et al., 1997; Guenno and Tiezzi, 1998; Castaneda, 1999;
Hamilton, 1999; Lawn and Sanders 1999; Lawn, 2000a; and Clarke and Islam, 2004). The
reason for these disparities is usually related to the availability of data and the preference
researchers have for specific valuation methods. Naturally, the lack of a consistent
methodology is a major weakness of the GPI that has evoked criticism from many of its
detractors. This issue is further discussed in Chapter 7.

3.2 How 1S THE GPI RELATED TO THE INDEX OF
SUSTAINABLE ECONOMIC WELFARE (ISEW)?

Some readers will be aware of a similar index to the GPI called the Index of Sustainable
Economic Welfare (ISEW). The two indexes essentially differ in name only, although, not
unlike the GPI itself, there are variations in the items used and the valuation methods
employed in their calculation.
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The index was initially labelled an ISEW because the original designers believed it would
better reflect the economic welfare associated with economic activity and, by including
resource depletion and pollution costs, incorporate a sustainability element similar to that of
Hicksian income (see Daly and Cobb, 1989). Thus, ‘ISEW* was chosen as a functional name
to describe its statistical purpose.

[t is becoming increasingly common for updated calculations of the index to be referred
to as the GPI. The reason for the name alteration has nothing to do with changes in the
rationale or theoretical foundation supporting the two indexes which, it should be added, are
identical in every way (Lawn, 2003). The preference for GPI is primarily motivated by a
desire to raise the profile of the index and to increase the public appeal for an alternative to
GDP and GSP.

3.3 THE SUSTAINABLE NET BENEFIT INDEX (SNBI)

Another less-known variation of the GPI and ISEW is the Sustainable Net Benefit Index
(SNBI). Once again, there is little disparity between the SNBI methodology and that of the
GPI and ISEW. Where the SNBI does differ is in the explanation of the rationale for an
alternative index and the presentation of the items used in its calculation (Lawn and Sanders,
1999; Lawn, 2000a and 2003). Rather than having all the items presented in one table (such
as Table 3.1), the SNBI involves their dichotomisation into sperate ‘benefit’ and ‘cost’
accounts.

The SNBI is obtained by subtracting the total of the cost account from the benefit
account. The potential advantage of this approach over the GPI and ISEW is that it directly
compates the benefits and costs of a growing economy. In so doing, it strengthens its own
theoretical case as well as that of the GPI and ISEW.

3.4 THE ITEMS USED TO CONSTRUCT AND CALCULATE THE GPI

Since the aim of the GPI is to provide a more appropriate measure of sustainable well-
being, its construction is primarily based on overcoming the shortcomings associated with
"GDP, GSP, and Hicksian income that were discussed in Chapter 2. Table 3.1 lists the items
used to construct the GPI. The table also reveals the valuation method used in the estimation
of each item and whether the item contributes positively (+) or negatively (-) to sustainable
well-being. The rationale for the inclusion of each item will now be given along with the
justification for the selected valuation method. A full explanation of the valuation methods
and how the value of each item has been calculated is provided in Chapter 9.

3.4.1 Consumption Expenditure (Private and Public) (CON)

Unlike Hicksian income, where the foundation item for its calculation is GDP (see
equation (2.15)), the construction of the GPI begins with consumption expenditure. The
reason for this contrasting approach is simple. As explained previously, some portion of a
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Table 3.1: Items and the valuation methods used to calculate the GPI

Welfare

Item .
impact

Method of valuation

Consumption expenditure (CON) +
e CON(I)
« CON(2)
» CON(3)

Expenditure on consumer =
durables (ECD)

Service from consumer durables +
(SCD)

Adjusted consumption
e Adjusted CON(1)
e Adjusted CON(2)
e Adjusted CON(3)

Distribution Index (DI) +/—

Adjusted consumption
(weighted) (++)

o Adjusted CON(1) (weighted)
e Adjusted CON(2) (weighted)
e Adjusted CON(3) (weighted)

Welfare generated by publicly- +
provided service capital (++)

Value of non-paid household +
labour (*+)
Value of volunteer labour (x+) +

Cost of unemployment, -
underemployment, and labour
underutilisation (+*)

Cost of crime (#+) =

Cost of family breakdown (*#) =

CON = private + public consumption expenditure

e No change to CON

e Changes to CON as per Table 3.2

o Changes to CON as per CON(2) plus others
described in Table 3.2

ECD equals the sum of private expenditure on
clothing, footwear, furnishings, household
equipment, and vehicle purchases

Service equals the depreciation value of existing
consumer durables (depreciation rate of stock
assumed to be 10% per annum)

e SCD =0.1 x value of consumer durables

Timing adjustment of consumption benefits
e CON(1)-ECD+SCD
o (CON(2)-ECD +SCD
e CON(3)-ECD +SCD

DI based on the change in income distribution over
the study period (1986 = 100.0)

Adjusted CON(1), CON(2), and CON(3) weighted by
the DI

o Adjusted CON(1) + DI x 100

o  Adjusted CON(2) + DI x 100

e Adjusted CON(3) + DI x 100

Welfare assumed to equal 75% of public sector
consumption of fixed capital

Non-paid household labour is valued using the net
opportunity cost method

Volunteer labour is valued using the net opportunity
cost method

Calculated by multiplying the CU8 number of
underutilised labour by the estimated cost per
unemployed person

Calculated by multiplying various crime indexes by
the estimated cost of each crime category

Calculated by multiplying the approximate number of
dysfunctional families (based on divorce numbers) by
the estimated cost per family breakdown
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Table 3.1 (Continued): Items and the valuation methods used to calculate the GPI

Wellf: :
Item . cltare Method of valuation
impact

Change in foreign debt position +/—  Annual cost equal to the change in net foreign

(**) liabilities from one financial year to the next

Cost of non-renewable resource —  Calculated by using the El Serafy (1989) ‘user cost’

depletion () formula to determine the amount to set aside to
sustain a flow of income equal to that generated by
the exhausted resource

Cost of lost agricultural land () - Calculated to reflect the amount required to
compensate citizens for the cumulative impact of past
and present agricultural practices

Cost of irrigation water use (*) - Calculated to reflect the amount required to
compensate citizens for the cumulative impact of
excessive irrigation water use

Cost of timber depletion (*) —  Calculated by using the El Serafy (1989) formula to
determine cost where rate of extraction exceeds the
rate of regeneration and plantation establishment

Cost of air pollution (x) —  Calculated by weighting the estimated 1992 cost of
air pollution by an air pollution index

Cost of urban waster-water —  Calculated by weighting the estimated 1994 cost of

pollution (*) urban waster-water pollution by a waste-water
pollution technology index

Cost of long-term environmental —  Calculated to reflect the amount required to

damage (x) compensate citizens for the long-term environmental
impact of energy consumption

Lost natural capital services Sum of () items. The LNCS sub-total reflects the cost

(LNCS) of sacrificing some of the source, sink, and life-
support services provided by natural capital

Ecosystem Health Index (EHI) +/—  EHI based on the change in remnant vegetation

Weighted LNCS (xx)

Genuine Progress Indicator (GPI)

s GPI(1)
s  GPI(2)
e GPI(3)
Population

Per capita GPI

e Per capita GPI(1)
e Per capita GPI(2)
e Per capita GPI(3)

LNCS weighted by EHI (LNCS + 100 x EHI)

Sum of (++) items

e Beginning with Adjusted CON(1) (weighted)
e Beginning with Adjusted CON(2) (weighted)
e Beginning with Adjusted CON(3) (weighted)

Population of study region
GPI + population

e  GPI(1) + population

e  GPI(2) + population

e GPI(3) + population
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nation’s GDP is produced to generate future rather than current consumption benefits — i.e.,
investment in both producer goods and publicly-provided service capital. Should GDP be
used as the foundation item of the GPI, the present welfare contribution from current
production will be overstated. Moreover, its future welfare contribution will be understated.
Opting to have consumption expenditure as the base item of the GP1 is clearly more expedient
than beginning with GDP and making the necessary subtractions to indicate the genuine
welfare currently being experienced from past and present production.

Understandably, a great number of people question the idea of using consumption
expenditure as a base item for a measure of sustainable well-being. After all, consumption is
often blamed for most contemporary concerns regarding environmental degradation, social
fragmentation, and the inability of many to live a purposeful and more satisfying life
(Hamilton, 2003). While we harbour similar concerns about ‘consumerism’, it should be
noted that, firstly, consumption unquestionably yields welfare-related benefits. Just how
much is a point of conjecture that we have chosen not to debate in this book. Thus, apart from
the impact of a changing distribution of income, we assume that the first dollar of
consumption expenditure yields the same welfare benefit as the last. '

Second, increased consumption also comes at a welfare cost since, presumably, it
demands greater work effort that can lead to ill-health, relationship damage, and family
breakdown. Furthermore, unless there is greater efficiency of resource use, an increased
amount of consumption results in a higher rate of resource depletion, pollution, and
ecosystem destruction. As can be seen from Table 3.1, these costs are captured by many of
the items of which the GPI is comprised. The consumption expenditure item merely captures
the welfare benefit of consumption that cannot be ignored or denied. While it is true that an
increase in consumption will exert a positive influence on the GPI, it is possible for the GPI
to fall if the social and environmental costs increase at a more accelerated rate.

We therefore think it best that consumption be classed as a ‘necessary evil’. It is
necessary in the sense that one must consume and, in a sense, destroy goods to experience the
benefit they yield.” But if more consumption can be enjoyed without having to place greater
strain on families, social relationships, and the natural environment, the evil side-effects of
consumption can be contained. In turn, this will cause the GPI to rise. Equivalently, the GPI
will also rise if the same level of consumption is enjoyed and the many social and
environmental costs that make up the GPI are reduced in magnitude.

Overall, electing to have consumption expenditure as the base item of the GPI does not
mean that consumption must increase for the GPI to rise. Nor does it mean that the GPI
cannot rise if consumption is falling.

In Chapter 2, we pointed out that defensive and rehabilitative expenditures should not be
considered welfare-enhancing for the reason that they merely serve to maintain and restore
the productive capacity of the economy. Although a clear benefit emerges from such
expenditure, it is not felt in the present but in later years by way of future consumption. To
include consumption expenditure along with defensive and rehabilitative spending would
therefore amount to double-counting. Since a great deal of consumption expenditure includes
spending of a defensive and rehabilitative nature, we believe it is necessary to identify and
subtract this form of spending.

In addition to this, we also discussed the qualitative dimension of consumption and our
desire to make certain assumptions about the nature of various goods consumed. With this in
mind, three separate measures of consumption expenditure are set out in Table 3.2. Each
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Table 3.2: CON(1), CON(2), and CON(3) and the adjustments involved in their

estimation

Consumption
measure

Adjustments made to the
consumption category

CON(1)

CON(2)

CON(3)

No adjustment — all consumption expenditure is assumed to
contribute positively to human well-being

Cigarettes and tobacco — assumed to make no positive
contribution to human well-being

Alcoholic beverages — assumed that only half of all such
expenditure contributes positively to human well-being

Rent and other dwelling services — assumed that half of all such
expenditure is defensive (i.e., required to ensure necessary shelter
from the elements)

Health — assumed that half of all such expenditure is defensive or
rehabilitative in nature

Government final consumption expenditure — assumed that one-
quarter of all such expenditure is defensive

Same as CON(2) plus:
Food — assumed that half of all such expenditure is defensive

Electricity, gas, and fuel — assumed that half of all such
expenditure is defensive

Operation of vehicles (includes vehicle repairs and servicing) —
assumed that half of this expenditure is either defensive or
rehabilitative in nature

Transport services — assumed that half of all such expenditure is
defensive in the sense that it is conducted for commuting purposes
and does not contribute positively to human well-being

Communications — assumed that half of all such expenditure is
defensive

Hotels, cafes, and restaurants — assumed that one-quarter of all
such expenditure is defensive. Although this category is
dominated by expenditure on food, much of it is prepared beyond
the standard necessary to ensure adequate nourishment. Thus, a
greater share of it can be considered welfare-enhancing compared
to home-cooked food

Insurance and other financial services — assumed that half of all
such expenditure is defensive

Government final consumption expenditure — on top of the
CON(2) adjustment, it is also assumed that one-quarter of all such
expenditure is rehabilitative in nature
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measure forms the basis for three different GPI estimates. The first, CON(1), involves no
adjustment to the consumption expenditure values drawn from the system of national and
state accounts.

The second, CON(2), involves an adjustment to consumption expenditure based on the
assumption that cigarettes, tobacco products, and half of all expenditure on alcoholic
beverages do not contribute to sustainable well-being. Also included is a defensive
expenditure adjustment relating to rent and other dwelling services, and an adjustment to
health expenditure based on the assumption that half of all such spending is defensive or
rehabilitative in character. Finally, an adjustment is also made to the government component
of final consumption expenditure on the understanding that government spending has a
substantial ‘public goods’ element which, by its very nature, is predominantly of the
defensive kind.

CON(3), the third measure of consumption expenditure, involves a more austere array of
defensive and rehabilitative expenditure adjustments. While its estimation includes the
adjustments made to arrive at CON(2), it is further assumed that a defensive component exists
in relation to spending on food; electricity, gas, and fuel; the operation of vehicles; transport
services; communications; hotels, cafes, and restaurants; and insurance and other financial
services. The assumed defensive component is outlined in the right-hand column of Table 3.2
along with, in some cases, the reason for the adjustment. Also made in the calculation of
CON(3) is a rehabilitative expenditure adjustment relating to government final consumption
expenditure and the operation of vehicles.

Since CON(3) incorporates what we believe are the adjustments necessary to obtain a
more accurate reflection of the welfare contribution of consumption expenditure, it is our
preferred consumption estimate.

3.4.2 Expenditure on Consumer Durables (ECD)

The second item used in the calculation of the GPI relates to the expenditure on consumer
durables. Because, as explained in Chapter 2, it is incorrect to count the spending on
consumer durables as a consumption-related benefit during the financial year in which the
expenditure took place, all such expenditure must be subtracted from the base consumption
item.

3.4.3 Service from Consumer Durables (SCD)

The third item is included because the existing stock of consumer durables — i.e.,
consumer durables accumulated over previous years — provides an annual benefit or service
to its possessors. To determine the level of service enjoyed, we have assumed that the stock
will, on average, endure for ten years. This implies that the stock of consumer durables
depreciates or is ‘consumed’ at the rate of 10% per annum. The annual service generated by
the existing stock of consumer durables equates to the current value of the stock multiplied by
the 10% depreciation rate.
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3.4.4 Adjusted Consumption (Unweighted)

The next item listed in Table 3.1 is not an individual benefit or cost item but a sub-total to
indicate the pre-weighted welfare contribution of all consumption expenditure. Three adjusted
consumption values are calculated by applying the following basic formula to CON(I),
CON(2), and CON(3):

Adjusted consumption = consumption expenditure (CON)
— expenditure on consumer durables (ECD)
+  service from consumer durables (SCD) (3.1)

3.4.5 Distribution Index (DI)

The next item involves the construction of a Distribution Index (DI). In Chapter 2, we
discussed the impact that the distribution of income can have on the aggregate welfare
contribution of consumption expenditure. In order to incorporate this welfare impact into the
GP1, we have constructed a Distribution Index (DI) to weight the three adjusted consumption
measures in accordance with the changes in the distribution of income over the study period.

Qur DI is constructed on the basis that a fall in the ratio of the median annual income to
per capita GDP or GSP represents a growing gap between the income of the rich and the poor.
How do we rationalise this? If the ratio of the median annual income to per capita GDP or
GSP is declining, it means the latter is rising faster than the former. This can only occur if the
distribution of income is becoming increasingly skewed towards the higher income level —
that is, the rich are getting richer.

We have constructed our DI by setting the ratio of the median annual income to per
capita GDP or GSP so it has an index value of 100.0 in the first year of the study period (i.e.,
1986 = 100.0). As the ratio rises/falls over the study period, the DI correspondingly
increases/decreases. A rise in the DI signifies a growing disparity between the income of the
rich and the poor, while a fall in the DI signifies a more equal distribution of income.

There has been some considerable criticism directed at the distributional indexes used in
the calculation of the GPL It is has been suggested that welfare adjustments other than those
involving the celebrated Atkinson (1970) index of distributional inequality are indefensibly
subjective and ad hoc (e.g., Neumayer, 2000). It is claimed that the Atkinson index is less
subjective because it makes explicit the researcher’s assumption regarding a society’s
aversion to income inequality.

We disagree with this criticism. Furthermore, we believe the subjectivity argument
applies to the Atkinson index. By starting with an index value of 100.0 in 1986, our DI
involves no subjective assumption about the desirability of the distribution of income at the
beginning of the study period. We merely make the assumption that an
improvement/deterioration in the distribution of income has a positive/negative impact on the
overall welfare of a nation’s or state’s citizens. This is hardly subjective given that the welfare
impact of a changing distribution of income has empirical support (Easterlin, 1974; and
Abramowitz, 1979). On the other hand, the Atkinson index approach requires the researcher
to make an explicit choice as to what is society’s aversion to income inequality is at the
beginning of the study period. This seems to be far more open to subjectivity.
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3.4.6 Adjusted Consumption (Weighted)

This particular item is calculated by weighting the three adjusted consumption measures in
line with changes in the DI over the study period. The adjustment is made as per the
following basic formula:

Kdjiiated G weialiady—oraed LON. a0
justed consumption (weighted) = = x 100, (32)

3.4.7 Welfare from Publicly-provided Service Capital (WPPSC)

This item is incorporated into the calculation of the GPI because, as previously explained,
a large percentage of publicly-funded investment expenditure is not directed towards the
accumulation of producer goods (e.g., plant, machinery, and equipment). It is instead directed
towards the provision of service goods such as roads, bridges, schools, hospitals, and
museums. These infrastructural goods generate a flow of welfare not unlike the way services
flow from the stock of consumer durables. Hence, like consumer durables, it is erroneous to
count current expenditure on publicly-provided service capital as if it is enhancing current
welfare.

Having said this, it is necessary to estimate the welfare flowing from past expenditure on
publicly-provided service capital. To do this, we assume that 75% of all government
investment spending is on service capital rather than producer goods. The welfare from
publicly-provided service capital therefore equals the public sector consumption of fixed
capital (depreciation of existing capital goods) multiplied by the 75% share of government
investment expenditure allocated to the accumulation of service capital.

3.4.8 Value of Non-paid Household Labour

Despite the enormous benefits provided by market-based economic activity, a great deal
of welfare-enhancing activity occurs outside the market domain. One such category of non-
market activity is non-paid household labour.

To derive the value of non-paid labour, we adopt the net opportunity cost method and
assume that the real value of an hour of non-paid household work remains unchanged over
the study period. We have, nonetheless, assumed that labour-reducing technological progress
embodied in household consumer durables increased at the rate of 1% per annum over the
study period. This equates to an 18.4% reduction in the time required to complete the same
amount of housework in 2003 compared to 1986.

3.4.9 Value of Volunteer Labour

The value of volunteer labour is included in the calculation of the GPI for the same
reason as non-paid household labour. Once again, we have used the net opportunity cost
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method to impute the value of volunteer labour. We have also assumed that the real value of
an hour of volunteer work is the same as non-paid household work and that it remains
unchanged over the study period.

3.4.10 Cost of Unemployment, Underemployment, Labour Underutilisation

Perhaps one of the most significant yet recently tolerated social costs is the cost of
unemployment. The modern predilection that national governments have for a low-inflation,
low-interest rate economic environment has led to the widespread adoption of a ‘fight
inflation first’ stance to macroeconomic policy. In particular, it has resulted in governments
and central banks targeting what is often referred to as the non-accelerating inflation rate of
unemployment or NAIRU (Mitchell and Muysken, 2002; Lawn, 2004a).

The unfortunate feature of the NAIRU policy is obvious — its success relies on the
existence of an unemployed pool of labour. Thus, the macroeconomic health of a nation
seemingly depends on the misfortune of a substantial number of ‘sacrificed’ citizens (Blinder,
1987; Modigliani, 2000; Mitchell and Mosler, 2001).

There is a further downside to the NAIRU stance and the recent reform of Australia’s
industrial relations system. Rather than increasing the flexibility of work for people engaged
in full-time occupations, it has led to the rapid rise in the number of people employed in part-
time and casual work. Furthermore, it has brought about an increase in labour underutilisation
— i.e., wastage of willing labour resources — and a rise in the proportion of all workers
considered underemployed (Mitchell and Carlson, 2002).

There have been many attempts at measuring the full cost of unemployment,
underemployment, and labour underutilisation and the estimates vary considerably. The
factors taken into account to determine the cost of ‘unemployment’ in the broad sense include
(Sen, 1997):

e the loss of current output;

e  social exclusion and the loss of personal freedom;

e  skill deterioration;

e psychological harm;

o ill-health and reduced life expectancy;

e reduced levels of self-motivation;

e an undermining of human relations and family life;

e racial and gender inequality, particularly with respect to income and wealth
differentials;

®  aloss of social values and responsibility.

We believe that the cost of some of these factors is already reflected in the items used to
calculate the GPI. To incorporate them into a cost estimate of unemployment,
underemployment, and labour underutilisation would undeniably amount to double-counting.
For example (refer to Table 3.1):
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o reduced output results in less goods for consumption purposes. It is therefore
evidenced by a relative decline in the three base consumption items of CON(1),
CON(2), and CON(3);

e the undermining of human relations and family life is revealed in terms of an
increase in the cost of crime and family breakdown;

e a loss of social values and responsibility is also reflected by an increasing cost of
crime;

e rising ill-health brings about an increase in health expenditure of which half is
automatically excluded as a welfare benefit in the case of CON(2) and CON(3)
(refer to Table 3.2). It is therefore reasonable to believe that rising ill-health would
reduce the proportion of welfare-enhancing consumption expenditure. If so, it would
have a negative impact on the base consumption items of CON(2) and CON(3).

To measure the cost of unemployment, underemployment, and labour underutilisation,
we began with the comprehensive hours-based measures of labour underutilisation developed
by the Centre of Full Employment and Equity (CofFEE) (Mitchell and Carlson, 2002). These
measures show, for example, that despite the official unemployment rate of Australia and
Victoria respectively falling to 6.2% and 5.9% in June 2003, the hours-based underutilisation
or CU8 rate was 11.9% for the former and 10.7% for the latter (CLMI, 2004). CofFEE has
calculated the CU8 rate by summing the official unemployment rate and CofFEE’s own
estimates of hidden unemployment and underemployment.

Second, the CU8 number of underutilised labour was multiplied by a pecuniary figure
reflecting the cost per unemployed person over and above the costs already reflected in other
items. The justification for this pecuniary figure is provided in Chapter 9.

3.4.11 Cost of Crime

The cost of crime reflects the degradational impact that economic activity has on human
relations, social institutions, and the self-esteem of some individual citizens. Our calculation
of the total cost of the crime involved aggregating the cost of homicide, assault, robbery,
break and entry, motor vehicle theft, and other theft. We established separate crime indexes
for each crime category and employed them to weight various estimates of crime costs
conducted during the study period.

3.4.12 Cost of Family Breakdown

The family unit is a social institution that not only provides a secure, stable, and
organised environment, it serves a crucial child-rearing function. In more recent times, the
family unit has become a major casualty of the drive towards higher rates of economic
growth. Using the divorce rate as a proxy for family disunity and dysfunctionality, we have
calculated what we believe to be the direct and immediate cost of family breakdown.
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3.4.13 Change in Foreign Debt

This item is included in the calculation of the GPI because a nation’s or state’s long-term
capacity to sustain the welfare generated by its economic activity depends very much on
whether natural capital and human-made capital is domestically or foreign owned. Evidence
clearly indicates that many countries with large foreign debts have difficulty maintaining the
investment levels needed to keep their stock of human-made capital intact. Furthermore, they
are often forced to deplete natural capital stocks to repay debt (George, 1988).

The value for this item is not represented by the total debt position at the end of each
financial year but by the change in the foreign debt position from year to year. This item can
be either positive or negative although, in Australia’s and Victoria’s case, was negative for
each financial year over the study period.

-

3.4.14 Cost of Non-renewable Resource Depletion

The items so far discussed from Table 3.1 relate to the economic and social benefits and
costs of economic activity. This next particular item — the cost of non-renewable resource
depletion — relates to the first of the environmental costs used to calculate the GPL

Non-renewable resources differ from their renewable counterparts in the sense that they
cannot be sustainably exploited. Since the calculation of the GPI requires incorporation of the
Hicksian sustainability concept, this poses a potential problem. To overcome it, the so-called
‘user cost’ of non-renewable resource depletion is calculated by determining what proportion
of depletion profits should be set aside to establish a renewable resource asset capable of
generating a sustainable annual flow of income similar to the annual income previously
generated by the exhausted resource (El Serafy, 1989; Lawn, 1998 and 2005).

3.4.15 Cost of Lost Agricultural Land

Unlike many non-renewable resources, there is essentially no substitute for fertile
agricultural land. Indeed, agricultural land is not only used to provide the primary sustenance-
based commodities for a nation or state, it is required to establish renewable resource assets to
replace depleted non-renewable resources.

The unique nature of agricultural land demands that a different approach be taken to
calculate its loss compared to non-renewable resource assets. In particular, the cost of lost
agricultural land for any given year must reflect the amount required to compensate a nation’s
or state’s citizens — in a sense, a compensatory fund — for the cumulative impact of past and
present agricultural endeavours.

3.4.16 Cost of Excessive Irrigation Water Use

Because Australia is a very dry continent, a considerable amount of agricultural
production relies on irrigation water from its inland rivers. Although it was common, prior to



What is the Genuine Progress Indicator (GPI)... 27

European settlement, for Australia’s inland rivers to experience very low water levels, the
gradual modification of water flow regimes for irrigation purposes has significantly impacted
on river health and neighbouring ecosystems.

It has been shown that to restore the health of Australia’s inland rivers, water needs to be
periodically released to maintain sufficient environmental water flows (Hamilton and Saddler,
1997). The cost of failing to do this in the past plus the cost of recent large-scale river
diversions is steadily mounting. Indeed, it has been estimated that the repair bill confronting
the current generation of Australians to restore the Murray-Darling Basin to adequate health
is fast approaching the value of the agricultural output it generates (ACF-NFF, 2000). In view
of this and the non-substitutable nature of water, the cost of excessive irrigation water use
should be calculated in a similar manner to the cost of lost agricultural land — that is, to
reflect the financial endowment that is required to compensate citizens for the cumulative
impact of excessive irrigation water use.

3.4.17 Cost of Timber Depletion

As a renewable resource, timber can be sustainably exploited so long as the rate at which
it is harvested does not exceed its ability to regenerate. Timber stocks can also be increased
through plantation establishment. However, should timber stocks decline, the impact is not
unlike the depletion of a non-renewable resource. As such, the cost of timber exhaustion
should be calculated by employing the previously explained ‘user cost’ method.

Of course, even if timber stocks are on the rise, it is possible for environmental damage to
occur if timber augmentation involves the replacement of slow-growing native forests with
fast-growing exotic species. Since the primary purpose of this item is to capture the change in
what is a resource-providing function of natural capital, this item will fail to capture any
indirect ecological impact of forestry activities. The ecosystem damage is, however, reflected
by a negative impact on the Ecosystem Health Index (EHI). The EHI and its implications for
the GPI are discussed shortly.

3.4.18 Cost of Air Pollution

The cost of air pollution is the first of two costs associated with the loss of the natural
environment’s waste-assimilative or sink capacity. In simple terms, the environment’s sink
capacity diminishes each time the quantity and the quality of the waste generated by
economic activity exceeds the innate capacity of the natural environment to safely absorb it. It
is our considered opinion that a decline in the environment’s sink capacity occurs whenever
the emission of various forms of pollution imposes discernible environmental costs.

To calculate what we believe to be the discernible cost of air pollution, we have weighted
a point estimate of the cost of air pollution by an air pollution index. The index combines the
changing intensity of economic activity over the study period and an assumed rate of
pollution-reducing technological progress.
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3.4.19 Cost of Urban Waste-water Pollution

With around 86% of the Australian population living in urban areas, Australia is one of
the most urbanised countries in the world. At 87%, Victoria is little different (ABS, Catalogue
No. 3105.0.65.001). 1t naturally follows that urban waste-water pollution should constitute a
discernible sink-related cost in both Australia and Victoria.

To calculate this item, we follow a similar process to the previous item. That is, we have
weighted a point estimate of the per person cost of urban waste-water pollution by the
changing number of people living in urban areas together with an assumed rate of pollution-
reducing technological progress.

3.4.20 Cost of long-term Environmental Damage

To account in some way for the loss of the natural environment’s life-support function,
we have included an item to reflect the long-term environmental impact of increasing energy
consumption. Why energy consumption? Energy consumption is a major contributing factor
to greenhouse gas emissions and the projected change in global climate patterns. As
mentioned in Chapter [, climate change is likely to result in a significant loss of the world’s
biodiversity and, in Australia’s case, dramatically increase the frequency of droughts as well
as the intensity of other extreme weather events, such as tropical cyclones.

It should also be remembered that eons of evolution have resulted in the biosphere being
able to deal adequately with a particular rate of energy throughput (Blum, 1962; Daly, 1979;
Capra, 1982; Norgaard, 1988). An increasing rate of human-induced energy consumption
means, inevitably, the degradation of natural capital and the subsequent diminution of the
life-support services it provides.

3.4.21 Cost of Lost Natural Capital Services (LNCS)

This particular sub-total reveals the pre-weighted environmental costs of economic
activity. Equal to the sum of the environmental cost items marked in Table 3.1 by a single
asterisk (*), this sub-total reflects the sacrificed source (resource-providing), sink (waste-
assimilating) and, to some extent, life-support services provided by natural capital.

3.4.22 Ecosystein Health Index (EHI)

While it is a relatively simple exercise to estimate the cost of sacrificed source and sink
functions, it is exceedingly more difficult to estimate the various costs associated with losing
some of the life-support services provided by critical ecosystems. To assist in this regard, we
have chosen to weight the cost of lost natural capital services (LNCS) in line with changes in
the health of critical ecosystems.

The rationale for adopting this approach is simple. The impact of many resource
extractive and pollutive activities is not confined to the damage inflicted on the natural
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environment’s source and sink functions. Damage also extends to ecosystem degradation. A
good example is strip mining — a resource-extraction practice requiring the initial removal of
terrestrial fauna and flora. Another is agriculture — again, an activity first requiring the
clearance of native vegetation.

With this in mind, an Ecosystem Health Index (EHI) is constructed on the premise that
remnant vegetation loss constitutes the “greatest threat to biodiversity” and, therefore, to
ecosystem functioning (Biodiversity Unit, 1995). A base index value of 100.0 is assigned to
the first year of the study period (i.e., 1986 = 100.0) and is adjusted in line with the annual
changes in the area of relatively undisturbed land. As the area of relatively undisturbed land
declines/increases over the study period, the EHI correspondingly falls/rises (note: an increase
in relatively undisturbed land can occur if the rate of disturbance is exceeded by the rate of
regrowth). For obvious reasons, a fall in the EHI signifies a worsening state of ecosystem
health.

3.4.23 Weighted LNCS

This item is calculated by weighting the cost of LNCS in accordance with changes in the
EHI over the study period. The following basic formula is used to make the necessary
adjustment:

. LNCS
LNCS (weighted) =

EHI
100 X0

(3.3)

3.4.24 Genuine Progress Indicator (GPI)

The GPI is calculated by summing the double-asterisked (**) items appearing in Table
3.1. In view of the three different values previously estimated for consumption expenditure —
namely, CON(1), CON(2), and CON(3) — three separate GPI calculations are obtained (i.c.,
GPI(1), GPI(2), and GPI(3)). Owing to our preference for CON(3) as a more accurate
representation of the welfare contribution of consumption expenditure, GPI(3) constitutes our
preferred indicator of sustainable well-being. It will thus form the major focus of our attention
in Chapters 4 and 5.

3.4.25 Population

To ascertain the genuine progress of the average person living in a particular study region
(i.e., nation or state/province), it is necessary to calculate the GPI on a per capita basis. This
requires the population numbers of the study region to be included in Table 3.1.
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3.4.26 Per Capita GPI

The per capita GPI of a particular study region is calculated by dividing the final GPI
value by the region’s population.

3.5 ADDITIONAL STUDY ITEMS

In Chapter 1, it was indicated that one of the aims of this study is to establish a possible
link between the Victorian GPI and the growth rate of the Victorian economy. In order to do
this, it is necessary to determine the extent to which the scale of the Victorian economy has
Srown.

Whether one is referring to a population of rabbits or a population of human-made goods,
the magnitude of the population will increase if the number of rabbits or goods at the end of a
particular period is greater than the number at the beginning. For this to occur in the case of
human-made goods, the amount of durable goods added to the existing stock (production)
must exceed the amount by which the existing stock declines (depreciation).

Strangely, real GDP and real GSP are often used as indicators of economic growth at the
national and state levels even though they do little more than indicate, at best, how many
goods are being physically added to the economy. Neither indicates the amount by which the
number of goods has declined.® To better ascertain whether an economy is growing and to
assess the impact of Victoria’s prevailing growth strategy on sustainable well-being, a
number of additional items require estimation. A brief explanation of each additional item and
its relevance to the growth assessment in Chapter 4 will now be provided,

3.5.1 Investment Expenditure (Private and Public) (INV)

The first additional item includes the private sector investment in producer goods and, in
the case of the government sector, investment in both producer goods and publicly-provided
service capital (INV). This particular figure can be drawn straight from the system of national
and state accounts.

3.5.2 Investment in All Human-made Capital (INV¥*)

To determine how much is being added to the total stock of all human-made capital, it is
also necessary to include household investment in consumer durables. This latter investment
element is equivalent to the expenditure on consumer durables (ECD) and is the same figure
used in the calculation of the GPL

To calculate the investment in a/f/ human-made capital, one simply employs the following
formula:
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Investment in all human-made capital
(INV*) = investment expenditure (INV)
+ expenditure on consumer (3.4)
durables (ECD)

Some observers would question whether consumer durables ought to be included in the
stock of human-made capital since the stock is normally referred to in terms of producer
goods only. We, however, believe that consumer durables are no different to producer goods
other than the question of ownership. For example, why should a refrigerator in a corner shop
be regarded as human-made capital but not the same refrigerator in a house? In our opinion, a
distinction should only be made along the lines that some human-made capital constitutes
business capital, while the remainder constitutes household capital. As such, our treatment of
human-made capital is the same as that recommended long ago by Irving Fisher (1906).

3.5.3 Consumption of Fixed Capital (DEP)

This next item — the consumption of fixed capital — effectively equals the depreciation
value of all private and public sector producer goods as well as publicly-provided service
capital (DEP). It is included to assist in determining the amount by which the existing stock
of all human-made capital has declined. The annual values for the consumption of fixed
capital can also be drawn straight from the system of national accounts.

3.5.4 Depreciation of All Human-made Capital (DEP*)

To determine how much of the total stock of all human-made capital is depreciating
through its use, it is necessary to include the depreciation of household consumer durables. As
previously discussed in relation to the calculation of the GPI, the depreciation of the stock of
consumer durables equates to the annual service that the existing stock generates through its
use (SCD). To recall, this equals the current value of the stock of consumer durables
multiplied by an assumed 10% depreciation rate.

Overall, the depreciation of all human-made capital (DEP*) is calculated as per equation
(3.5) below:

Dep. of all human-made capital (DEP*) = Consumption of fixed capital (DEP)
+ depreciation of household consumer
durables (SCD) (3.5)

3.5.5 Net Capital Investment (NCI)

As mentioned above, if the quantity of durable goods being added to the economy
exceeds the amount by which the existing stock of durables goods is in decline, the physical
scale of the economy expands. Note, therefore, that all non-durable goods produced during a
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particular year do not alter the physical scale of the economy over that year because,
presumably, they have either been completely consumed or have perished.

To compare the quantity of durable goods being added and subtracted from the existing
stock, it is necessary to calculate what is often referred to as net capital investment (NCI). For
the purposes of our study, NCI is equal to the following:

Net capital investment (NCI) = investment in all human-made capital (INV*)
— . depreciation of all human-made
capital (DEP*) (3.6)

Clearly, if NCI is positive/negative, the economy is physically growing/contracting. On
the other hand, if NCI = 0, the economy is effectively in a steady physical state. Although a
steady-state economy is non-growing, it is not a static economy. A steady-state economy
offers considerable scope for qualitative improvement should all new goods be qualitatively
superior to all worn out goods requiring replacement.

3.5.6 NCI/DEP* Ratio

The next additional item is the NCI/DEP* ratio and is included to ascertain the rate at
which the net addition of all human-made capital is growing or declining. It serves as a useful
ratio to describe a government’s prevailing growth strategy.

3.5.7 Growth strategy

For the purposes of this study, the following range of values for the NCI/DEP* ratio will
be used to particularise the nature of a government’s growth strategy:

e  Rapid-growth occurs when NCI/DEP* > 0.5

e  High-growth occurs when 0.25 < NCI/DEP* < (.5
e Low-growth occurs when 0 < NCI/DEP* < 0.25

e A steady-state occurs when NCI/DEP* = 0,

What do these values mean? At an NCI/DEP#* ratio of 0.5 or more, the net addition of all
human-made capital is more than half as much as the quantity of depreciated human-made
capital. In such circumstances, a rapid rate of growth can be said to be taking place. A high
rate of growth occurs when the net addition of all human-made capital is between one-quarter
and one-half of all depreciated human-made capital, whereas a low rate of growth takes place
when the net addition of all human-made capital is between zero and one-quarter of
depreciated human-made capital. Naturally, when the NCI/DEP* ratio is zero, the economy is
in a steady (non-growing) physical state.

The distinction we have drawn here between the various growth strategies is an arbitrary
one. However, as we shall see in Chapters 4, 5, and 6, the distinction becomes very useful
when making assessments regarding the link between the growth of the Victorian economy
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and the Victorian GPI. The distinction is also useful when making policy recommendations
concerning future rates of growth of the Victorian economy.

NOTES

In actual fact, no goods are truly destroyed or consumed. Because of the law of conservation of matter and
energy, the matter embodied in goods and services cannot be destroyed. What is destroyed, however, is the use
value embodied in goods and services that is initially added to matter-energy during the production phase of the
economic process. Also destroyed in both the production and consumption phases of the economic process is the
‘usefulness’ of matter-energy — a consequence of the Enfropy Law. This is why there is a constant need Lo extract
virgin resources to fuel the economic process irrespective of the rate of recycling which, in any case, only applies to
matter, not energy, and can never be 100% efficient.

Worse still, real GDP and real GSP include the production of non-durable consumption goods that are either
immediately consumed or quickly perish. Hence, real GDP and real GSP overstate the number of goods that are
physically added to the economy.






CHAPTER 4

AN ASSESSMENT OF VICTORIA’S
GPI PERFORMANCE

4.1 THE GPI OF VICTORIA (1986-2003)

The following four sections of Chapter 4 focus on the Victorian GPI and the factors
underlying the performance of the Victorian economy. In the second section, we analyse the
component items of the GPI to help explain the trend movement of Victoria’s GPL

To begin our assessment of the Victorian economy, Table 4.1 reveals the values for each
of the items outlined and discussed in Chapter 3. The values for GPI(1), GPI(2), and GPI(3)
are revealed in their aggregate and per capita forms (columns ee, ff, gg, jj, kk, and Il). These
indicators also appear in an indexed form (columns nn, oo, and pp). Indexes are provided to
facilitate an easier comparison of the relative change of each indicator over the study period.
In order to succinctly reveal the sustainable well-being of the average Victorian over the
study period, consider Figure 4.1. Based on the calculations appearing in columns jj, kk, and //
in Table 4.1, Figure 4.1 shows that all three per capita GPI values were higher in 2003 than in
1986.

Because the variation between the three per capita GPI values is due only to the different
treatment of consumption-related welfare, the trend movement of the three indicators is
largely identical. However, the disparity between each of the three indicators intensified over
the study period. For example, in 1986, the difference between per capita GPI(1) and per
capita GPI(3) was $8,190 per Victorian, but increased to $9,572 per Victorian by 2003.
Despite this, GPI(1) grew by 20.3% over the study period whereas GP1(3) grew by 21.8%.

It was explained in Chapter 3 that GPI(3) is our preferred indicator of sustainable well-
being because its calculation involves the most comprehensive adjustments to consumption
expenditure. We shall therefore focus on its value and movements for the remainder of
section 4. 1.

Per capita GPI(3) began the study period at $18,839 per Victorian and increased to
$22,951 per Victorian by 2003. This can be considered a very modest rise — indeed, an
increase of just 21.8% over the study period or, equivalently, an average rate of growth of
1.46% per annum. Interestingly, per capita GPI(3) fluctuated throughout the study period.
After an initial steep rise to $20,879 per Victorian in 1987, per capita GPI(3) varied
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minimally from year to year to be slightly lower in 1993 at $20,336 per Victorian. However,
per capita GPI(3) fluctuated considerably over the next seven years. Rising and falling in each
alternate year between 1993 and 2000, per capita GPI(3) was marginally higher in 2000 at
$21,677 per Victorian. The per capita GPI(3) then proceeded to rise in both 2001 and 2002,
but fell in 2003. The 2003 value of $22,951 per Victorian was slightly lower than its 1999
peak of $23,403.
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Figure 4.1: Per capita Genuine Progress Indicator (GPI)(1), (2), and (3): Victoria, 1986-2003

Overall, it can be concluded that following a general but small decline in per capita
GPI(3) between 1987 and 1993, there was a general rise in per capita GPI(3) between 1993
and 2003. However, in view of the predominantly high rate of economic growth in Victoria
between 1993 to 2003, it would appear, even at this eatly stage, that the sustainable well-
being of the average Victorian rose disappointingly over the 1993-2003 period. This suggests
that the additional benefits generated by economic growth have been almost entirely matched
by the increase in additional social and environmental costs. This will be discussed in greater
detail later,

4.2 COMPONENTS OF VICTORIA’S GPI

In this section, we aim to explain the fluctuations in Victoria’s per capita GPI;, why its
general rise did not begin until after 1993; and why the rise in the per capita GPI was
disappointing when compared to the rate of economic growth. To do this, we will now
examine the component items that make up the GPI to determine which had the greatest
impact on its overall trend movement.
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An Assessment of Victoria’s GPI Performance 4]

4.2.1 Consumption-related Welfare

As the largest component of the GPI, consumption-related welfare appears on the first
page of Table 4.1. This particular page summarises the various adjustments made to
consumption expenditure to arrive at the three weighted measures of CON(1), CON(2), and
CON(3) in columns k, /, and m.

In order to graphically illustrate the impact of the adjustments, turn to Figure 4.2. It is
clear from this figure and Table 4.1 that Victoria’s consumption-related welfare rose only
marginally between 1986 and 1996. For example, weighted CON(3) was $55,855 million in
1986 and $62,939 million in 1996. This constitutes a 12.7% increase over the 1986-1996
period or an average rise of just 0.81% per annum. However, Victoria’s consumption-related
welfare grew strongly after 1996. By 2003, weighted CON(3) had risen to $81,159 million.
This amounted to an average annual rise between 1996 and 2003 of 3.70% — 4.6 times the
rate of increase during the 1986-1996 period.

The stifled increase in consumption-related welfare during the 1986-1996 period can be
attributed to the very small rise in Victoria’s consumption expenditure (CON) between 1986
and 1994. Although consumption expenditure gathered momentum following 1994, it was not
captured by CON(3) until 1997 because a considerable proportion of the upsurge was devoted
to the purchase of consumer durables. As previously explained, the welfare benefit of
consumer durables is not enjoyed at the time of spending but later as the stock of consumer
durables depreciates through use.
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Figure 4.2: Consumption-related welfare — CON and Weighted CON( 1), CON(2), CON(3): Victoria,
1986-2003

One of the interesting aspects regarding Victoria’s consumption-related welfare is that its
impact on per capita GPI(3) appears to have alternated during the study period. This is
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particularly evident from the comparison between per capita GPI(3) and per capita weighted
CON(3) in Figure 4.3. The seemingly positive correlation between the two indicators from
1986 and 1991 gives way to a negative correlation between 1991 and 1997. Following 1997,
no clear positive or negative correlation emerges, although, as the respective index values in
Figure 4.4 shows, the steady rise in per capita CON(3) after 1997 appears to have had a
positive impact on per capita GPI(3) except for 2000 and 2003.
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Figure 4.3: Per capita GPI(3) and per capita Weighted CON(3): Victoria, 1986-2003

A concerning observation from Figure 4.4 is the extent to which per capita CON(3) rises
much more rapidly than per capita GPI(3) beyond 1996. Indeed, the index value of per capita
CON(3) surpasses the index value of GPI(3) by 2003. This again suggests that the extra social
and environmental costs associated with a higher level of consumption maybe approaching
the value of the additional benefits. This cannot be verified at this point but should become
clearer either way once we reveal our analysis of the social and environmental cost items later
in this chapter.
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Figure 4.4: Index values of per capita GP1(3) and per capita Weighted CON(3): Victoria, 1986-2003

4.2.2 Expenditure on Consumer Durables (ECD), Service from Consumer
Durables (SCD), and Welfare from Publicly-provided Service Capital
(WPPSC)

Two of the next three items — namely, expenditure on consumer durables (ECD}) and the
setvice from consumer durables (SCD) — are used in the calculation of consumption-related
welfare (columns d and f in Table 4.1). Figure 4.5 shows that Victoria’s expenditure on
consumer durables was only fractionally higher in 1997 than at the beginning of the study
period ($10,144 million in 1986 and $10,418 million in 1997). Expenditure on consumer
durables then rose steeply to be $15,378 million by 2003.

As for the service from consumer durables, it increased gradually between 1986 ($8,396
million) and 1999 ($9,931 million) but began to rise more sharply in the final years of the
study period ($11,456 million by 2003). Despite the fluctuations in the expenditure on
consumer durables, Figure 4.5 shows that the variation in the annual service from consumer
durables was considerably more stable. This can be explained by the fact that the service
enjoyed in any particular year depends on the depreciation of a ten-year running stock (see
sub-section 3.4.3). As a consequence, the service impact of any large annual change in the
accumulation of the stock of consumer durables is substantially tempered.

Having said this, the steep rise in the expenditure on consumer durables after 1996 was
eventually felt by way of an increase in the service from consumer durables during the latter
years of the study period (2000-2003). Barring a steep and sudden decline in expenditure on
consumer durables, the escalation of the service from consumer durables should continue for
some time into the future.
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Figure 4.5: Expenditure on consumer durables (ECD), serivee from consumer durables (SCD), and
welfare from publicly-provided service capital (WPPSC): Victoria, 1986-2003

Also included in Figure 4.5 is the welfare generated by publicly-provided service capital
(WPPSC) (column n in Table 4.1). Figure 4.5 clearly illustrates an overall and significant
decline in the welfare from service capital between 1986 ($3,486 million} and 1997 ($2,052
million). While the welfare level had recovered to $3,557 million by 2003, Figure 4.6 reveals
that the ratio of welfare from service capital to Victoria’s GPI(3) was a little over 3 per cent.
It began at nearly 4.5 per cent in 1986. This indicates a general decline in the contribution
made by publicly-provided service capital to the sustainable well-being of the average
Victorian. It should be said, nevertheless, that this contribution increased from a low of just
over 2 per cent in 1997. However, had the 1986 intensity of contribution existed in 2003, the
sustainable well-being of the average Victorian would have been approximately $300 higher.”

4.2.3 Distribution Index (DI)

The Distribution Index (DI) used to weight the three measures of adjusted consumption
expenditure is revealed in column j in Table 4.1. The change in Victoria’s DI is illustrated in
Figure 4.7.

As can be clearly evidenced from Figure 4.7, Victoria’s DI fluctuated throughout the
study period. The DI began at 100.0 in 1986 and finished at a value of 111.2 in 2003. The
increase in the DI indicates that the income disparity between the rich and the poor was much
greater at the end of the study period than in the beginning. Having said this, the steepest rise
in the DI occurred between 1992 (DI = 98.6) and 1996 (DI = 113.3). Thus, from 1996
onwards, the DI remained relatively steady, suggesting the problem of distributional
inequality stabilised in Victoria over the latter part of the study period.
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Figure 4.7: Distribution Index (DI): Victoria, 1986-2003
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The negative impact of a rising DI is portrayed in Figure 4.8. This figure reveals two

curves — the first curve representing an unweighted per capita CON(3); the second curve
representing per capita CON(3) weighted by the DI Between 1992 and 1996, the rapid
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escalation of the DI led to the decline in per capita weighted CON(3) even though its
unweighted counterpart rose over the same period. While the relatively steady DI value from
1996 to 2003 arrested the widening gap between the unweighted and weighted measures of
per capita CON(3), a significant gap between the two remained in 2003. Indeed, the failure to
have the distribution of income at the 1986 level meant that the sustainable well-being of the
average Victorian was nearly $1,900 lower in 2003 than it would otherwise have been.
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Figure 4.8: Per capita unweighted CON(3) and per capita weighted CON(3): Victoria, 1986-2003

4.2.4 Value of Unpaid Work

The next two items under consideration are the value of non-paid household and volunteer
work which, together, constitute the total value of unpaid work (columns o and p in Table
4.1). Ranging from $58,398 million in 1986 to $70,402 million in 2003, the value of
houschold labour stood as the second largest component of Victoria’s GPI. For this reason
alone, the value of unpaid work was of great importance to the sustainable well-being of
Victorians.

Figure 4.9 reveals the changing value of non-paid household and volunteer work over the
study period. The figure also includes a curve to represent the total value of unpaid work.
While the sheer magnitude of unpaid work contributed significantly to the value of Victoria’s
GPI(3), its smooth but gradual rise ensured it played little or no part in the fluctuation of
Victoria’s GPI(3) over the study period.
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Figure 4.9: Value of non-paid household and volunteer labour: Victoria, 1986-2003

4.2.5 Social Costs of Unemployment, Crime, and Family Breakdown

Representing three social afflictions of economic activity, the costs of unemployment,
crime, and family breakdown appear in columns g, r, and s in Table 4.1. They are graphically
presented in Figure 4.10. While it can be seen that the cost of family breakdown varied
trivially in Victoria over the study period, the same cannot be said for the cost of crime. After
beginning at $3,488 million in 1986, the cost of crime reached a low of $2,841 million in
1996. It then rose to $4,546 million by 2003. At around 5% of the total value of Victoria’s
GPI(3) during most of the study period, it can be concluded that the combined cost of crime
and family breakdown played a minor but not insignificant role in the sustainable well-being
of Victorians.

Of the three social costs of economic activity, the greatest influence on Victoria’s GPI(3)
was undoubtedly the cost of unemployment, underemployment, and labour underutilisation
(unemployment broadly defined). Not only was the cost of unemployment substantial in
magnitude, it varied greatly over the study period. Following a small decline in the cost of
unemployment in Victoria between 1986 ($4,234 million) and 1990 ($3,422 million), it rose
sharply to be $9,354 million by 1994. Between 1994 and 2003, the cost of unemployment fell
gradually to $6,203 million or, equivalently, to 5.5% of the total value of Victoria’s GPI(3).

Although not provided here (see Tables 9.12 and 9.13 in Chapter 9), the cost of
unemployment was 46.5% higher in 2003 than it was in 1986 despite Victoria’s official
unemployment rate being 6.2% in 1986 and 5.9% in 2003. The much larger cost of
unemployment was due to the higher rate of underemployment and the steady increase in the
proportion of the labour force engaged in part-time and casual work. Unless this recent



48 Philip Lawn and Matthew Clarke

transformation of the labour market is reversed, the future cost of unemployment is likely to
be significantly higher for any official unemployment rate.
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Figure 4.10: Cost of unemployment (CU8), crime, and family breakdown: Victoria, 1986-2003

To gauge the possible influence of the cost of unemployment on Victoria’s GPI(3),
consider the respective index values of both in Figure 4.11. Between 1986 and 1994, the
initial decline and later steep rise in the cost of unemployment had little impact on Victoria’s
GPI(3). It would appear, therefore, that since Victoria’s GPI(3) remained steady during this
period, the fluctuating cost of unemployment mirrored and consequently offset the many
benefits reflected in other GPI items.

Following 1994, as underemployment and labour underutilisation intensified, Victoria’s
GPI(3) grew increasingly sensitive to changes in the official unemployment rate. Between
1994 and 1999, Victoria’s GPI(3) and the cost of unemployment moved in opposite
directions. This was at a time when the cost of unemployment peaked at 9.5% of the total
value of Victoria’s GPI(3). However, as the cost of unemployment diminished after 1999, its
impact on Victoria’s GPI(3) significantly waned.
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Figure 4.11: Index values of GPI(3) and cost of unemployment: Victoria, 1986-2003

4.2.6 Victoria’s Share of the Change in Australia’s Foreign Debt

The change in Victoria’s share of Australia’s foreign debt movements is revealed in
column ¢ in Table 4.1 and illustrated in Figure 4.12. Figure 4.12 shows that Victoria’s share
of the change in foreign debt fluctuated wildly throughout the study period. Starting with an
increase in net foreign liabilities of $11,707 million in 1986, Victoria’s foreign debt position
continued to deteriorate — though not as intensely — in every year up to 1993. In 1994,
Victoria experienced a decline in net foreign liabilities (i.e., reduction in foreign debt) of
$1,790 million.

Unfortunately, the foreign debt position of Victoria again deteriorated from 1995 to 2003.
During this period, the largest increase in net foreign liabilities occurred in 2000 ($11,205
million). The increase in Victoria’s foreign debt in the last year of the study period amounted
to $8,252 million.

Possible explanations for the fluctuation in Victoria’s share of Australia’s foreign debt
position include: (a) exchange rate movements over the study period; (b) the changing
relative cost of production vis-a-vis the rest of the world; (c) changing real incomes of
Australians/Victorians and overseas consumers; and (d) increasing consumer access to credit
facilities.

Figure 4.13 compares the index values of Victoria’s per capita GPI(3) and Victoria’s
share of the change in Australia’s foreign debt. There are two good reasons to believe that
Victoria’s share of the change in foreign debt had a major influence on the sustainable well-
being of the average Victorian. First, at various times during the study period, Victoria’s
change in net foreign liabilities constituted more than ten percent of the final value of
Victoria’s GPI(3) (e.g., 1986 and 2000). Second, as Figure 4.13 highlights, Victoria’s per
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capita GPI(3) and its change in net foreign liabilities moved in opposite directions in every
year during the study period except 1988, 1993, and 1998. Indeed, the most significant
variations in Victoria’s foreign debt position corresponded with the most notable changes in

its per capital GPI(3) — namely, 1987, 1994-1996, 1999-2001, and 2003.
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Figure 4.12: Vicloria's share of change in foreign (overseas) debt, 1986-2003
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4.2.7 Cost of Sacrificed Source Function of Natural Capital

Having dealt with the economic and social elements of the GPI, the analysis now shifts to
the environmental cost items. Three of Victoria’s major source-related environmental costs —
i.e., the cost of non-renewable resource depletion, lost agricultural land, and excessive
irrigation water use — are disclosed in columns u, v, and w in Table 4.1. All three
environmental costs appear in Figure 4.14.

As can be clearly seen from Figure 4.14, the cost of lost agricultural land in Victoria was
the smallest of the three environmental costs. While the cost of lost agricultural land rose
throughput the study period, the rise was both gradual and minimal ($1,007 million in 1986 to
$1,176 million in 2003). The same, however, cannot be said about the cost of excessive
irrigation water use in Victoria. Being a state that relies heavily on the Murray-Darling Basin
for its agricultural output, Victoria’s cost of excessive irrigation water use was both large and
continuously on the rise throughput the study period ($3,863 million in 1986 and $5,827
million in 2003).

As for the cost of non-renewable resource depletion (i.e., sub-soil assets), the most
glaring difference between it and the agriculture-related costs was its large variation over the
study period and its significant decline after 1993. Apart from a rise in 2000, the cost of non-
renewable resource depletion fell sharply from a high of $4,441 million in 1993 to just $2,556
million by 2003.
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Figure 4.14: Cost of non-renewable resource depletion, lost agricultural land, and excessive irrigation
water use: Victoria, 1986-2003

Having said this, the combined cost of non-renewable resource depletion, lost agricultural
land, and excessive irrigation water use remained significant throughout the study period. It
ranged from a low of 8.1% of Victoria’s GPI(3) in 1999 to a high of 11.1% in 1993, By the
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end of the study period, it was still 8.5% of Victoria’s GPI(3). This is little doubt that these
-three source-related environmental costs played a considerable role in the fluctuation of
. Victoria’s sustainable well-being. Furthermore, there is no reason to doubt why these costs

should not do likewise in the future.

4.2.8 Cost of Timber Depletion

The cost of timber depletion appears in column x of Table 4.1. Because of its negligible
value, no illustrative figure is provided. From Table 4.1, it can be seen that Victoria enjoyed
very small gains in timber stocks throughput most of the study period. Only between 1993
and 1995 did Victoria suffer a meagre decline in timber stocks.

Of course, it must be remembered that the values appearing in column x cover all types
and forms of timber. It is therefore conceivable that the area of old-growth forests could have
declined during the study period only to be offset by increases in plantation timber and forest
regrowth. Thus, timber stocks could have increased at the same time forest ecosystems were
being destroyed. As explained in sub-section 3.4.22, any ecological impact of forestry
activities is captured by the Ecosystem Health Index (EHI).

4.2.9 Cost of Air and Urban Waste-water Pollution

The two major sink-related costs of air and urban waste-water pollution appear in columns
yand z in Table 4.1. They are both graphically illustrated in Figure 4.15.
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Figure 4.15: Cost of air and urban waste-water pollution: Victoria, 1986-2003
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Figure 4.15 reveals that the cost of urban waste-water pollution in Victoria remained
quite steady at around $1,100 million over the entire study period. It consequently had very
little influence on the trend movement of Victoria’s per capita GPI(3).

Conversely, the cost of air pollution in Victoria was both higher and much less stable.
Only in 1991 and 1992 did the cost of air pollution fall. Despite technological advances in the
area of pollution abatement, the cost of air pollution in Victoria rose from $1,545 million in
1986 to $2,249 million in 2003. At around 2% of the total value of Victoria’s GPI(3), air
pollution had a minor but not inconsequential impact on the sustainable well-being of
Victorians.

4.2.10 Cost of Long-term Environmental Damage

As a consequence of a 55.7% increase in Victoria’s energy consumption over the study
period, the escalating cost of long-term environmental damage is revealed in column aa of
Table 4.1 and Figure 4.16.

Starting at $10,781 million in 1986, the cost of long-term environmental damage steadily
increased to $19,039 million by 2003. Given both the steepness in the rise and the sheer
magnitude of its value, the cost of long-term environmental damage had a major influence on
Victoria’s per capita GPI(3).
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Figure 4.16: Cost of long-term environmental damage: Victoria, 1986-2003
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4.2.11 Ecosystem Health Index (EHI) and the Cost of Lost Natural Capital
Services (Weighted and Unweighted)

The final items up for consideration are Victoria’s Ecosystem Health Index (EHI) and the
cost of lost natural capital services (LNCS), both weighted and unweighted (columns bb, cc,
and dd in Table 4.1).

Due to the very small rate of natural vegetation clearance over the study period,
Victoria’s EHI declined marginally from an index value of 100.0 in 1986 to an index value of
99.1 by 2003 (see Figure 4.17). So inconsequential was the change in Victoria’s EHI that the
difference between the unweighted and weighted cost of lost natural capital services was
negligible (approximately $60 per Victorian in 2003). For this reason, it was only worth
revealing the weighted cost of lost natural capital services in Figure 4.18.
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Figure 4.17: Ecosystem Health Index (EHI): Victoria, 1986-2003

It can be easily seen from Figure 4.18 that the environmental cost of Victoria’s economic
activity (LNCS) increased markedly over the study period. It in fact rose from $21,290
million in 1986 to $32,129 million by 2003. This constituted an increase from $5,117 per
Victorian in 1986 to $6,542 per Victorian by 2003.

In order to demonstrate the impact of the rise in environmental costs on Victoria’s per
capita GPI(3), the index values of both are provided in Figure 4.19. The figure clearly shows
that the index values of per capita GPI(3) and per capita weighted LNCS moved in opposite
directions in most years during the study period. The countermovement of both index values
was most notable in the late-1980s, mid-1990s, 1999, 2000, and 2003. Since the cost of lost
natural capital services seriously influenced Victoria’s per capita GPI(3), there is little doubt
that environmental costs almost kept pace with the value of the additional benefits associated
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with higher consumption levels. As a consequence, the factors underlying the rise in
Victoria’s environmental costs should constitute a priority concern of policy-makers.
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Figure 4.18: Cost of lost natural capital services (LNCS) — weighted: Victoria, 1986-2003
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Figure 4.19: Index values of per capita GPI(3) and per capita lost natural capital services (weighted):
Victoria, 1986-2003
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In particular, policy-makers should endeavour to reduce Victoria’s ‘ecological footprint’
and ensure it does not exceed the state’s biocapacity. The ecological footprint is the
equivalent area of land required to generate the renewable resources and absorb the wastes
associated with current and projected levels of economic acti'vity (Wackernagel and Rees,
1996). Biocapacity refers to the amount of available land that a state or nation has to generate
an on-going supply of renewable resources and absorb its own wastes plus the pollution of
other states and nations. Unsustainability occurs if the ecological footprint of a nation or state
exceeds its biocapacity.

4.3 VICTORIA’S GPI VERSUS GSP

This particular section of the book focuses on a comparison between Victoria’s per capita
GPI(3) and its per capita GSP. The value of Victoria’s aggregate and per capita GSP is
revealed in columns hh and mm in Table 4.1. Victoria’s per capita GSP is also provided in an
indexed form in column ggq. The three different measures of Victoria’s per capita GPI —
namely, GPI(1), GPI(2), and GPI(3) — and Victoria’s per capita GSP are presented in Figure
4.20. In view of our preference for GPI(3) as a more accurate indicator of sustainable well-
being, it is evident that Victoria’s per capita GSP substantially overstated the genuine
progress of the average Victorian throughout the study period. Moreover, the gap between
Victoria’s per capita GPI(3) and per capita GSP grew between 1986 and 2003, For instance,
in 1986, Victoria’s per capita GSP was $26,744, while its per capita GPI(3) was $18,839 —a
difference of $7,905 per Victorian. By 2003, this disparity had proliferated to $11,136 per
Victorian (i.e., Victoria’s per capita GSP was $39,067 and its per capita GPI(3) was $27,931).

= Per capita GPI(1) //'/_././.
—*= Per capita GPI(2
35,000.0 " @
—& Per capita GPI(3)
—#— per capita GSP
30,000.0

25,000.0

40,000.0

S per capita (2002-03 prices)

20,0000 1 -

15,000.0

10,000.0 T T T T T T T T T T r T T T T T T
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Year

Figure 4.20: Per capita Genuine Progress Indicator (GPI) (1), (2), and (3) and per capita Gross State
Product (GSP): Victoria, 1986-2003
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Interestingly, the difference between the two indicators changed very little between 1986
and 1993. Although this had a lot to do with the slow rate of growth in Victoria’s per capita
GSP over this period, a disconcerting aspect of the comparison between the two indicators is
that, beyond 1993, per capita GPI(3) did not accelerate in the same manner as per capita GSP.
This is best illustrated in Figure 4.21 by the respective index values of per capita GPI(3) and
per capita GSP.

15001

140.0 +— %= Vict, per capita GPI(3)
—®— Vicl. per capila GSP

130.0 - - -

100.0)

120.0

Index value (1986

110.0

100.0

90.0 T T T T T T T u T T T T T T T T T
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Year

Figure 4.21: Index values of per capita GPI(3) and per capita GSP: Victoria, 1986-2003

Figure 4.21 shows that Victoria’s per capita GPI(3) closely followed the trend movement
of its per capita GSP until 1996. Beyond 1996, and particularly after 1999, the growth rate of
Victoria’s GPI(3) was unable to keep pace with the rate of increase in Victoria’s per capita
GSP. This suggests that the rapid increase in per capita GSP over the past decade did not
translate very effectively into a rise in sustainable well-being. Second, and as alluded to
carlier, it appears that as much as the rise in per capita GSP yielded significant extra benefits
to the average Victorian, it came at the expense of increasing social and environmental costs.

Figures 4.20 and 4.21 lead one to reconsider whether a high rate of GSP growth is
desirable for Victoria and, moreover, whether policies specifically aimed at increasing
Victoria’s GSP may be detrimental to the sustainable well-being of the average Victorian. We
believe, for instance, that Victoria’s per capita GPI(3) would be much higher if there was a
greater policy focus on qualitative improvement, improved efficiency of resource use,
distributional equity, and natural capital maintenance.
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4.4 VICTORIA’S GPI AND THE GROWTH OF THE VICTORIAN
EcoNnomy

While a comparison of GSP and the GPI provides greater insight into the extent to which
the aggregate production of goods and services translates into sustainable well-being, it
indicates little about the relationship between the GPI and the growth rate of a state’s
economy. To recall from section 3.5, real GSP cannot be used to determine if the economy
has physically grown in scale. This requires the calculation of net capital investment (NCI)
which is equal to the investment in all durable goods/human-made capital (INV*) minus its
depreciation (DEP*) (see equation 3.5).

Estimates of INV*, DEP*, and NCI for Victoria appear in columns ss, uu, and vv in Table
4.1. Also revealed is Victoria’'s NCI/DEP* ratio in column ww. In the final column, we
describe the prevailing growth rate of the Victorian economy based on the growth
categorisations outlined in sub-section 3.5.7.

INV*, DEP*, and NCI are graphically illustrated in Figure 4.22. As can be seen from this
figure, investment in all human-made capital (INV*) fluctuated throughout the study period.
Beginning at $30,930 million in 1986, INV* slowly increased in the first few years but then
drastically declined in 1991 and 1992. Afier falling to a low of $27,965 million in 1992, a
rapid rate of investment growth took place that saw INV* eventually reach $63,234 million
by 2003.
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Figure 4.22: Investment (INV*), depreciation of all human-made capital (DEP*), and net capital
investment (NCI): Victoria, 1986-2003

Unlike investment, the depreciation value of all human-made capital (DEP*) grew
steadily over the entire study period. The only exceptions were 1991 and 1995, However, the
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decreases in both years were miniscule. Overall, DEP* almost doubled to be $42,575 million
in 2003 after starting at $21,837 million in 1986.

Owing to the fluctuation in INV* and the steady but unspectacular rise in DEP*, the
increase in the stock of all human-made capital varied considerably between 1986 and 2003.
As Figure 4.22 shows, there was no year in which the stock of all human-made capital
declined (i.e., when the physical scale of the Victorian economy diminished). Column xx in
Table 4.1 indicates that the prevailing growth rate of the Victorian economy was high
between 1986 and 1990. While a /ow rate of growth occurred between 1991 and 1994, the
growth rate of the Victorian economy recovered somewhat to be hovering in the low/high
range in 1995 and 1996. A high rate of growth returned in 1997 and continued to 2002 before
reaching a near rapid rate in 2003,

To gain a greater appreciation of the possible impact that the growth of the Victorian
economy had on its per capita GPI(3), consider Figure 4.23. In almost every year between
1986 and 1993, Victoria’s per capita GPI(3) moved in the opposite direction to the NCI/DEP*
ratio. Of particular note is the fact that Victoria’s per capita GPI(3) did not accompany the
dramatic decline in the growth rate of the Victorian economy that occurred between 1989 and
1992. Indeed, one of the largest increases in Victoria’s per capita GPI(3) occurred in 1994
when the prevailing growth rate of the Victorian economy was low and, moreover, had
followed three previous years in the low growth category.
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Figure 4.23: Per capita GPI(3) and the ratio of nt capital investment (NCI) to all human-made capital
depreciation (DEP¥); Victoria, 1986-2003

Contrary to expectation, the increased rate of growth of the Victorian economy between
1995 and 2000 did not significantly increase Victoria’s per capita GPI(3). Furthermore, one
of the more significant declines in Victoria’s per capita GPI(3) occurred in 2000. This
particular year happened to be the last in a run of eight straight years of escalating growth.
Given the turnaround rise in per capita GPI(3) in 2001 — a year in which the growth rate of
the Victorian economy declined — one is compelled to ask whether a continuing high rate of
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growth eventually has a negative impact on sustainable well-being. The question is by no
means definitively answered by Figure 4.22, however, an affirmative answer is further
supported by the slight fall in Victoria’s per capita GPI(3) in 2003 — a year in which the
growth rate of the Victorian economy almost advanced into rapid growth territory.

The message from Figure 4.23 is therefore similar to the one indicated by Figures 4.20
and 4.21 in relation to Victoria’s GSP — that is, a high to rapid rate of growth of the
Victorian economy growth may be detrimental to the sustainable well-being of the average
Victorian. Further questions raised by Figure 4.23 include the following:

e Would Victoria’s per capita GPI(3) have been higher if the Victorian economy was
physically smaller in scale but qualitatively better? That is, could a smaller but
qualitatively superior economy have yielded greater welfare benefits and reduced the
social and environmental costs of economic activity?

e If the answer to both the above questions is yes, is not time for Victoria to make the
transition to a lower rate of growth and to discover ways to facilitate qualitative
improvement and production excellence?

e Should a high rate of growth continue to be the prime objective of economic policy,
can we be certain that the welfare benefits of growth will increase in the future as
they have in the past when, on the other side of the ledger, it is clear that the social
and environmental costs of growth are on the rise and showing no sign of abating?

The final question may prove to be as important as the previous three insofar as a
continuing high/rapid growth policy could eventually result in per capita GPI(3) falling.
Based on the evidence presented, there seems to be no guarantee that the sustainable well-
being of the average Victorian will continue to rise — even if at a slower rate than in the past
— should a high or rapid growth rate remain the principal objective of policy-makers.

4.5 SUMMARY

As a consequence of the analysis conducted in this chapter, a great deal has been
established regarding the genuine progress of Victoria over the study period. To clarify
matters before moving onto Chapter 5, it is worth recapitulating to summatise the major
findings of Chapter 4:

e The sustainable well-being of the average Victorian — as denoted by Victoria’s per
capita GPI(3) — fluctuated over the study period but, overall, rose moderately from
a value of $18,839 per Victorian in 1986 to $22,951 per Victorian by 2003. This
constituted a 21.8% rise in sustainable well-being over the study period or an
average rate of increase of 1.46% per annum. Having said this, the majority of the
increase in Victoria’s per capita GPI(3) occurred after 1993,

e Victoria’s per capita GSP greatly overstated the sustainable well-being of the
average Victorian throughout the study period. The disparity between Victoria’s per
capita GSP and per capita GPI(3) increased from $7,905 per Victorian in 1986 to
$11,136 per Victorian by 2003.
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Victoria’s per capita GPI(3) closely followed the trend movement of its per capita
GSP between 1986 and 1996 (i.e., the gap between the two indicators remained
largely unchanged). Beyond 1996, the growth rate of Victoria’s GPI(3) was unable
to keep pace with the rate of increase in Victoria’s per capita GSP.

The Victorian economy physically grew in scale in every year between 1986 and
2003. However, the rate of growth varied from:

» High:- 1986 to 1990

» Low:- 1991 to 1994

» Low/high:- 1995 and 1996

» High:- 1997 to 2002

» Rapid/high:- 2003.

Between 1986 and 1993, Victoria’s per capita GPI(3) moved in the apposite
direction to the NCI/DEP* ratio (i.e., to the growth rate of Victorian economy).
Despite a dramatic decline in the growth rate of the Victorian economy between
1989 and 1992, Victoria’s per capita GPI(3) did not decline over this period
($19,957 per Victorian in 1989 and $20,535 per Victorian in 1992).

One of the largest increases in Victoria’s per capita GPI(3) occurred in 1994 —a
low growth year that followed three previous years of low growth.

The high rate of growth of the Victorian economy between 1995 and 2000 did not
significantly increase Victoria’s per capita GPI(3) ($25,335 per Victorian in 1995
and $26,499 per Victorian in 2000). Indeed, Victoria’s per capita ‘GPI(3) fell in
2000.

Victoria’s per capita GPI(3) rose in 2001 — a year in which the growth rate of the
Victorian economy declined.

After rising again in 2001 and 2002, Victoria’s per capita GPI(3) decreased in 2003
— a year in which the Victorian economy grew at a high/rapid rate.

The high growth rates of the Victorian economy over the past decade failed to
translate effectively into the sustainable well-being of the average Victorian. This
suggests that the extra benefits generated by high rates of growth were largely offset
by the ever-increasing rise in social and environmental costs. Moreover, it begs the
question as to whether Victoria’s per capita GPI(3) would have been higher in 2003
if the Victorian economy had been physically smaller but qualitatively better.

Minor influences on Victoria’s per capita GPI(3) were:

» the rise in the service from consumer durables (SCD) after 1996;

» the decrease in the welfare from publicly-provided service capital (WPPSC)
between 1992 and 1997,

» the increase in the combined cost of crime and family breakdown after 1996.

Major influences on Victoria’s per capita GPI(3) included:

» the sheer magnitude of Weighted CON(3) and its increase after 1997;

» the steep rise in the Distribution Index (DI) between 1992 and 1997,

» the value of unpaid work (non-paid household work plus volunteer work);

» the rapid increase in the cost of unemployment (broadly defined) between
1990 and 1994 and the continuing relative high cost of unemployment
between 1996 and 2003 despite the significant fall in the official
unemployment rate;
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» the wild fluctuations throughout the study period of Victoria’s share of the
change in Australia’s foreign debt;

» the increasing cost of environmental damage (lost natural capital services or
LNCS) — in particular, the rising cost of long-term environmental damage
caused by Victoria’s excessive rate of energy consumption.

NOTE

This, of course, assumes (hat all other items that make up Vicloria’s per capita GPI(3) maintain their same

values. This is highly unlikely. Some observers would argue that since a boost in government expenditure ‘crowds
out’ private sector spending, some downward pressure would be exerted on the GPI. Others have shown that the
supposed negative impact of government expenditure on privale sector spending is a fallacy (Mitchell and Watts,
1997 and 2001). This debate aside, there is a strong likelihood that increased government expenditure on service
capital would augment the demand for natural resources and, in so doing, directly increase the values of some
environmental cost items. On the other hand, a boost in government expenditure can lower the cost of
unemployment. Moreover, if the increase in povernment expenditure is well directed, it can facilitate the
development and uptake of ‘green’ technologics that could help to reduce the value of some environmental costs
associated with all economic activities. [n all, we think an increase in well directed government expenditure on
service capilal can boost the sustainable well-being of a nation’s or state’s citizens.



CHAPTER 5

A COMPARISON OF VICTORIA’S PERFORMANCE
RELATIVE TO THE REST-OF-AUSTRALIA

5.1 COMPARING THE GPI OF VICTORIA AND THE REST-OF-
AUSTRALIA

We have so far conducted a very comprehensive assessment of Victoria’s genuine
progress performance. Our focus of attention now shifts to the performance of Victoria vis-a-
vis the Rest-of-Australia. A comparative analysis is potentially valuable in that a great deal
can be learned about what Victoria is doing differently to the Rest-of-Australia that could be
especially beneficial or detrimental to sustainable well-being. This knowledge can then be
used in the formulation of future policies.

Before moving on, it is important to point out that ‘Rest-of-Australia’ implies Australia
minus Victoria. As such, the comparative analysis conducted in Chapter 5 reveals nothing
about Victoria’s performance relative to a particular Australian state. Indeed, it is -
simultaneously possible for Victoria to be outperforming the Rest-of-Australia while another
state is outperforming Victoria, or vice versa,

To assist in our comparative analysis, Table 5.1 is provided below. The table is identical
in structure to Table 4.1 except that the values in each column relate to the Rest-of-Australia.
Based on columns {/ in Tables 4.1 and 5.1, Figure 5.1 reveals the per capita GPI(3) of
Victoria and the Rest-of-Australia.

As Figure 5.1 clearly shows, the sustainable well-being of the average Victorian was
consistently higher than that of the average person living elsewhere in Australia. Furthermore,
the difference between Victoria and the Rest-of-Australia increased over the study period. For
example, while the difference in per capita GPI(3) of Victoria and the Rest-of-Australia was
$2,105 per person in 1986 ($18,839 for Victoria and $16,734 for the Rest-of-Australia), it had
more than doubled by 2003 to $4,331 per person ($22,951 for Victoria and $18,620 for the
Rest-of-Australia). Not surprisingly, the percentage rise in per capita GPI(3) over the study
period for Victoria was significantly higher than that of the Rest-of-Australia (21.8% versus
11.3%).
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68 A Comparison of Victoria’s Performance

What is especially interesting is that the gap between the per capita GPI(3) of Victoria
and the Rest-of-Australia grew most intensely between 2000 and 2003. This is particularly
obvious from Figure 5.2 which compares the index values of per capita GPI(3) for Victoria
and the Rest-of-Australia (see columns pp in Tables 4.1 and 5.1). Figure 5.2 reveals that the
per capita GPI(3) of the Rest-of-Australia grew at a faster rate than it did for Victoria between
1986 and 1994 (16.0% for Victoria and 19.4% for the Rest-of-Australia). While the trend was
subsequently reversed after 1994, the superior growth rate of Victoria’s per capita GPI(3) did
not emerge until after 2000 when, quite clearly, the gap between the two indexed curves
began to noticeably widen.

It is also evident from Figures 5.1 and 5.2 that the trend movement in per capita GPI(3)
was much the same for both Victoria and the Rest-of-Australia. Only in 1993 and 1998 did
the per capita GPI(3) of Victoria and the Rest-of-Australia move in opposite directions. In
many ways, this should be expected given that, firstly, many factors and government policies
affecting Australia as a whole also affect Victoria. Second, the Victorian economy constitutes
the second largest in Australia and consequently has a significant impact on the broader
Australian economy.
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Figure 5.1: Per capita GPI(3) of Victoria versus per capita GPI(3) of the Rest-of-Australia (ROA)
(Australia minus Victoria), 1986-2003
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Figure 5.2; Index values of per capita GPI(3) of Victoria versus per capita GPI(3) of the Rest-of-
Australia (ROA), 1986-2003 :

5.2 COMPARING THE GPI COMPONENTS OF VICTORIA
AND THE REST-OF-AUSTRALIA

To determine why Victoria outperformed the Rest-of-Australia over the study period it is
necessary to compare the items that make up the per capita GPI(3) of Victoria and the Rest-
of-Australia. It should be pointed out that the focus of attention in this section is not so much
on the aggregate values of the component items because the Victorian values are
understandably dwarfed by those of the Rest-of-Australia. The focus is instead on the per
capita values. In addition, we aim to direct our attention to the dominant items and/or items
where a clear disparity exists between Victoria and the Rest-of-Australia.

5.2.1 Consumption-related Welfare

Figure 5.3 is derived from the values in column 7 of Tables 4.1 and 5.1. It shows that the
per capita weighted CON(3) for Victoria and the Rest-of-Australia differed minimally
throughput the study period. Having said this, per capita weighted CON(3) was higher in
Victoria between 1986 and 1993 but lower from 1994 onwards. This is a significant
observation in that the contribution of consumption-related welfare to Victoria’s sustainable
well-being was less than that of the Rest-of-Australia after 1993 despite Victoria’s per capita
GPI(3) being much higher. It suggests, even at this earlier stage, that most of Victoria’s non-
economic cost items were much lower than they were for the Rest-of-Australia.
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Figure 5.3: Per capita weighted CON(3): Victoria versus Rest-of-Australia, 1986-2003

5.2.2 Distribution Index (DI)

The Distribution Indexes (DI) of both Victoria and the Rest-of-Australia are revealed in
column j in Tables 4.1 and 5.1. They are both presented in Figure 5.4 below.
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Figure 5.4: Distribution Index (DI): Victoria versus Rest-of-Australia, 1986-2003
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Figure 5.4 illustrates that the respective DIs of Victoria and the Rest-of-Australia differed
little over the study period. However, between 1992 and 1996, the distribution of income in
Victoria changed from being slightly more equal to marginally more unequal than the Rest-
of-Australia. The disparity between the two indexes continued in favour of the Rest-of-
Australia through to 2003. While the difference in the distribution of income was not enough
to explain the variation in the performances of Victoria and the Rest-of-Australia, Figure 5.4
indicates that more needs to be done in Victoria to reduce the widening gap between the rich
and the poor.

5.2.3 Cost of Unemployment, Underemployment, Labour Underutilisation

Of the three social cost items which make up the GPI, a disparity between Victoria and
the Rest-of-Australia exists most glaringly in the case of the cost of unemployment,
underemployment, and labour underutilisation (column ¢ in Tables 4.1 and 5.1). A
comparison between the per capita cost of unemployment for Victoria and the Rest-of-
Australia is revealed in Figure 5.5.
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Figure 5.5: Per capita cost of unemployment, underemployment, and labour underutilization (CU8):
Victoria versus Rest-of-Australia, 1986-2003

Figure 5.5 demonstrates that the per capita cost of unemployment (broadly defined) was
much lower in Victoria than the Rest-of-Australia between 1986 and 1992, but was higher
during the period from 1993 to 1999. Following 1999, the per capita cost of unemployment in
Victoria fell despite it rising slightly in the Rest-of-Australia. Overall, the per capita cost of
unemployment improved by around $600 per person in Victoria relative to the Rest-of-
Australia between 1994 and 2003. This is a notable relative gain that undoubtedly contributed
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to the widening of the gap between the per capita GPI(3) of Victoria and that of the Rest-of-
Australia.

One of the main reasons for Victoria’s superior relative performance in terms of the cost
of unemployment was its ability to create a healthy number of full-time jobs and minimise the
growth in part-time and casual employment. As mentioned in sub-section 4.2.5, Victoria has
not escaped the scourge of employment casualisation that has sharply increased the cost of
underemployment, but it has managed to limit its growth relative to a number of other states.

5.2.4 Cost of Non-renewable Resource Depletion

The difference between Victoria and the Rest-of-Australia was greatest in relation to the
various environmental cost items. The first of these, the cost of non-renewable resource
depletion, appears in column « in Tables 4.1 and 5.1. As Figure 5.6 graphically illustrates, the
per capita cost of non-renewable resource depletion was much lower in Victoria than it was
for the Rest-of-Australia. Furthermore, after a general rise in the per capita cost of non-
renewable resource depletion for both Victoria and the Rest-of-Australia between 1987 and
1993, the per capita cost for Victoria steeply declined in all but the year 2000. Conversely, the
per capita cost of non-renewable resource depletion for the Rest-of-Australia rose sharply for
most years between 1993 and 2003,
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Figure 5.6: Per capita cost of non-renewable resource depletion: Victoria versus Rest-of-Australia,
1986-2003 ‘

Again, this is a significant welfare-influencing difference that demonstrates Victoria’s
much reduced reliance on mining proceeds as a means of financing its consumption of goods
and services. It also suggests that Victoria is better able to operate within its biophysical
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means by generating a significantly larger proportion of genuine money income from value-
adding activities compared to Western Australia and Queensland and, to a lesser extent, New
South Wales and South Australia,

5.2.5 Cost of Lost Agricultural Land

The respective costs of lost agricultural land for Victoria and the Rest-of-Australia appear
in column v in Tables 4.1 and 5.1. The per capita costs for Victoria and the Rest-of-Australia
are presented in Figure 5.7. It is plainly clear from Figure 5.7 that the per capita cost of lost
agricultural land was much less for Victoria than the Rest-of-Australia. The difference in the
per capita cost of lost agtricultural land between Victoria and the Rest-of-Australia varied
from around $2,600 per person in 1986 to around $2,400 per person by 2003. In view of the
magnitude of this variance, the lower per capita cost of lost agricultural land in Victoria was
yet another strong factor underlying the disparity between Victoria’s per capita GPI(3) and
that of the Rest-of-Australia. It also points to Victoria not having to rely as heavily on the
depletion of a natural capital asset to finance its consumption endeavours.
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Figure 5.7 Per capita cost of lost agricultural land: Victoria versus Rest-of-Australia, 1986-2003

Although a greater proportion of agricultural activities in Victoria are of the more
intensive varieties (i.e., there is only a very small percentage of pastoral ventures in Victoria),
a number of factors contribute to Victoria’s smaller per capita cost. They include: (a) the
much smaller area of land being used in Victoria for agricultural purposes; (b) the higher
general fertility of Victoria’s agricultural land; (c) the relative abundance of remnant
vegetation in most agricultural districts (e.g., compared to the Yorke Peninsula and Lower-
North farming districts of South Australia and the grain-growing regions east of Perth); and
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(d) Victoria’s more reliable rainfall which reduces the exposure of agricultural land to
erosion-generating conditions. The adoption of more sustainable land management practices
and the confinement of human activity to land already significantly modified by agricultural
industries is therefore necessary if Victoria is to minimise its cost of land degradation and
maintain its edge over the Rest-of-Australia,

5.2.6 Cost of Excessive Irrigation Water Use

Given Victoria’s heavy reliance on irrigation water, particularly from the highly stressed
Murray-Darling Basin, one would expect Victoria’s per capita cost of excessive itrigation
water use to be much higher than the Rest-of-Australia. Based on the values appearing in
column w in Tables 4.1 and 5.1, Figure 5.8 reveals this to be precisely the case but not to the
extent anticipated.
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Figure 5.8: Per capita cost of excessive irrigation water use: Victoria versus Rest-o[~Australia, 1986-
2003

Although the difference in the per capita cost of excessive itrigation water use between
Victoria and the Rest-of-Australia increased between 1986 and 1999, the gap closed slightly
over the last four years of the study period. From the beginning of the study period to the end,
the disparity rose from around $100 to $190 per person. The disparity peaked at around $200
per person in 1999,

The magnitude of the disparity could by no means be singled out as the major reason for
the difference between the per capita GPI(3) of Victoria and the Rest-of-Australia, but there is
little doubt that a bridging of the gap between the per capita costs would strengthen the
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relative position of Victoria. If nothing else, Figure 5.8 indicates that Victoria should seek to
improve its use and allocation of Australia’s inland water resources.

5.2.7 Cost of Long-term Environmental Damage

The per capita cost of long-term environmental damage for Victoria and the Rest-of-
Australia is revealed in Figure 5.9. The values are obtained from column aga in Tables 4.1 and
5.1. Figure 5.9 shows that Victoria’s per capita cost of long-term environmental damage was
much the same as it was for the Rest-of-Australia in 1986. However, beyond 1986, the per
capita cost for Victoria increased at a much greater rate than the Rest-of-Australia. Indeed, it
was approximately $350 per person or 10% higher in Victoria by 2003. The growing gap can
be largely attributed to Victoria’s rapidly rising per capita energy consumption.
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Figure 5.9: Per capita cost of long-term environmental damage: Victoria versus Rest-of-Australia,
1986-2003

The disconcerting aspect of Figure 5.9 is the apparent reduced capacity on the part of
Victoria to quell its energy consumption and, more importantly, its failure to find better and
cleaner ways of using energy. Increased energy efficiency and the transition towards
renewable energy sources clearly requires greater policy emphasis if Victoria is to reduce its
per capita energy consumption and bridge the cost gap between itself and the Rest-of-
Australia,
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5.2.8 Ecosystem Health Index (EHI)

One of the considerable strengths of the Victorian performance over that of the Rest-of-
Australia is in relation to the Ecosystem Health Index (EHI). The values for their respective
indexes appear in column cc in Tables 4.1 and 5.1. Figure 5.10 shows that the Victorian EHI
did not fall at anywhere near the same rate as the EHI of the Rest-of-Australia. There are two
main reasons for this. First, as explained in sub-section 4.2.11, Victoria’s rate of native
vegetation clearance was very low over the entire study period. Second, the rate of native
vegetation clearance in Queensland and, to some degree, New South Wales was recklessly
excessive.

Should Victoria maintain its low rate of vegetation clearance, or better still, confine
clearance to significantly disturbed areas and allow for periodic regrowth, it should all but
cease the decline of its EHI. In turn, Victoria would position itself in a very strong position
relative to the Rest-of-Australia.
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Figure 5.10: Ecosystem Health Index (EHI): Victoria versus Rest-of-Australia, 1986-2003

5.2.9 Lost Natural Capital Services (Weighted)

Figure 5.11 below reveals the superior environmental performance of Victoria compared
to the Rest-of-Australia (see columns bb and dd in Tables 4.1 and 5.1). The dramatic
difference between Victoria and the Rest-of-Australia is the product of Victoria’s lower
unweighted per capita cost of lost natural capital services (LNCS) and its higher EHIL.

Interestingly, the difference between the per capita weighted LNCS of Victoria and the
Rest-of-Australia narrowed between 1986 and 1993 — from around $2,900 per person in
1986 to $2,600 by 1993. Thereafter, the gap widened to be around $3,500 per person in 2003.
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Figure 5.11: Per capita cost of lost natural capital services (LNCS) - weighted: Victoria versus Rest-of-
Australia, 1986-2003

Apart from the broadening disparity in the respective EHIs, Victoria’s lower per capita
cost of non-renewable resource depletion and lost agricultural land were major contributing
factors behind the superior environmental performance of Victoria. However, should Victoria
be able to reduce its cost of long-term environmental damage and excessive itrigation water
use through greater energy and water efficiency, it would be well on the way to further
strengthening its relative position. Moreover, it would greater assist in further increasing the
gap between the sustainable well-being of the average Victorian and that of the average
person living elsewhere in Australia.

5.2.10 Per capita GPI(3) and the Physical Growth Rate of the Economy

In section 4.4, we compared the trend movement of Victoria’s per capita GPI(3) with the
physical growth rate of the Victorian economy (i.e., the magnitude of the NCI/DEP* ratio).
We concluded that high rates of growth had failed to translate effectively into the sustainable
well-being of the average Victorian. Indeed, Victoria’s per capita GPI(3) often rose in a year
of low growth and invariably declined after an extensive period of high growth. '

In order to determine whether a similar pattern occurred with the economy of the Rest-of-
Australia, consider Figure 5.12 below. Figure 5.12 is constructed from the values appearing in
columns ss, uu, vv, and ww in Tables 4.1 and 5.1. The figure shows that, in the mid to late-
1980s, the higher rate of growth of the Victorian economy narrowed the gap between the per
capita GPI(3) of Victoria and that of the Rest-of-Australia. The gap, however, widened during
the period from 1993 to 1998 when the Victorian economy grew at a much lower rate than the
economy of the Rest-of-Australia. Finally, from 1999 to the end of the study period, the very
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high rates of growth of both economies in 2000 and 2003 caused the per capita GPI(3) of
Victoria and the Rest-of~Australia to decline.

Overall, the message appears to be very transparent a lower rate of growth is
beneficial to sustainable well-being and is a relationship that could be intensified if more was
done in both Victoria and Australia generally to narrow the gap between the rich and the
poor; increase resource use efficiency; encourage better rather than more production; and
endeavour to keep renewable natural capital stocks and critical ecosystems intact,
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Figure 5.12: Per capita GPI(3) and the ratio of net capital investment (NCI) to human-made capital
depreciation (DEP*): Victoria versus Rest-of-Australia, 1986-2003

5.3 SUMMARY

Having compared the per capita GPI(3) of Victoria with that of the Rest-of-Australia and
also analysed the items where clear disparities exist, we are well placed to: (a) outline the
policies to increase the sustainable well-being of Victoria, and (b) improve the relative
performance of Victoria vis-a-vis Rest-of-Australia. To assist the policy recommendation
process, Chapter 5 can be summarised by way of the following:

e  The sustainable well-being of the average Victorian was consistently higher than that
of the average person living elsewhere in Australia. Beginning with a difference in
per capita GPI(3) of $2,105 per person in 1986, the disparity between Victoria and
the Rest-of-Australia increased to $4,331 per person by 2003.

e The percentage rise in per capita GPI(3) over the study period for Victoria was
21.8% but only 11.3% for the Rest-of-Australia. The gap between the per capita
GPI(3) of Victoria and the Rest-of-Australia grew most intensely between 2000 and
2003.
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Not unlike the Victorian situation, continuing high growth rates of the Rest-of-
Australian economy had a detrimental impact on sustainable well-being. Conversely,
the per capita GPI(3) of the Rest-of-Australia often increased during a year of low
growth.

The similar relationship between per capita GPI(3) and the prevailing growth rate of
the Victorian and Rest-of-Australian economies reaffirms the possibility that the
sustainable well-being of the average Australian might have been higher in 2003 if
the policy emphasis had been directed more towards distributional equity, resource
use efficiency, and natural capital maintenance,

Minor factors underlying the difference between the per capita GPI(3) of Victoria
and the Rest-of-Australia were:

> Victoria’s lower per capita cost of unemployment (broadly defined) in the
latter years of the study period resulting from Victoria’s capacity to create a
larger number of full-time jobs;

» Victoria’s higher Ecosystem Health Index (EHI) arising from its much smaller
rate of native vegetation clearance over the study period.

Major reasons for Victoria’s superior per capita GPI(3) include:

> Victoria’s lower per capita cost of non-renewable resource depletion,
particularly after 1993;

» Victoria’s significantly lower per capita cost of lost agricultural land;

» overall, and given the similar per capita consumption-related welfare of
Victoria and the Rest-of-Australia throughout the study period, Victoria’s
much lower social and environmental costs. Victoria’s environmental
performance was vastly superior as reflected by its considerably lower per
capita cost of lost natural capital services.

However, Victoria was outperformed by the Rest-of-Australia in terms of:

» excessive rates of irrigation water use;

» per capita energy consumption;

» and, to a lesser extent, air pollution.






CHAPTER 6

PoLiCY IMPLICATIONS OF THE GPI RESULTS

6.1 INTRODUCTION

Having completed the analysis of Victoria’s genuine progress performance, we now turn
to the policy component of the book (Lawn, 2000a; Clarke, 2004; and Clarke, forthcoming).
In our endeavour to outline a range of policy initiatives to increase the sustainable well-being
of the average Victorian, we will focus our attention on Chapters 4 and 5 and the conclusions
drawn and elucidated in sections 4.5 and 5.3.

It is very true that the Victorian Government is limited in its capacity to increase
Victoria’s GPI if only because many policy instruments and legislative avenues are beyond its
means of control. Indeed, a great deal of what impacts on Victoria’s economy, society, and
natural environment remains the exclusive domain of the Federal Government. Although we
will be spending some brief time examining the Victorian Government’s approach to policy,
on the whole, we will be outlining policies without regard to which government has the
greatest or exclusive policy influence. Thus, the recommendations we are about to make are
directed as much towards the Federal Government as they are the Victorian Government.

We are also cognisant of the fact that policies are not made in a political vacuum. Policies
that may be of great value to a state’s citizens cannot always be implemented immediately or
at all because of institutional failings, misgivings held by the majority of the population, and
concerns that some people could be adversely affected. We believe that any proposed policy
that negatively impacts on a small percentage of the population warrants compensation in
some form — perhaps in the form of a direct compensation payment or a community level
project to offset localised impacts. In this way, the welfare of affected citizens can be
maintained so as to allow beneficial policies to be introduced.

Despite the influence of political realities on the types of policies that can be reasonably
implemented by governments, we will be recommending policies without this in mind. We
want to do this in order to stimulate debate on all the possible means to increase sustainable
well-being. Hence, some of our policy recommendations may seem extreme, impractical, and
even somewhat polemic. We have, however, endeavoured to remain entirely apolitical in our
expressed views and judgments.
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6.2 A COMMENT ON THE VICTORIAN GOVERNMENT’S
RECENT ECONOMIC STATEMENT (2004)

In April 2004, the Victorian Government released an economic statement entitled,
Victoria: Leading the Way (VDPC, 2004). As a blueprint for future development of the
Victorian economy, the economic statement included 19 new ‘actions’ aimed at:

e augmenting the competitiveness of the Victorian economy;

e  stimulating private sector investment and increasing new job growth;

e boosting public sector investment in infrastructural projects to improve the
transportation of goods to new and emerging markets;

e facilitating the growth of export-oriented businesses;

e reducing the extent of overbearing and costly government regulation (including tax
relief for the business sector),

e  maximising the sustainable returns from Victoria’s natural resource assets.

There are undoubtedly a number of very good proposals embodied in this economic
statement and we wholeheartedly support many of them. However, we believe that a number
of proposed policy measures are primarily designed to boost Victoria’s GSP. As we have seen
in Chapter 4, Victoria’s per capita GPI(3) failed to keep pace with the growth in its per capita
GSP and, in some years, declined when per capita GSP increased. One of the main reasons
behind this was the rapid rise in the social and environmental impacts of GSP growth — in
particular, the increased cost of lost natural capital services.

Strangely, not one of the 19 actions outlined in the economic statement was devoted to
the natural environment, While Action 19 refers to the ‘sustainable’ utilisation of Victoria’s
non-renewable coal reserves and the assessment of potential geosequestration sites for carbon
dioxide emissions, there is no recognition of the fact that Victoria’s economy — like all
economies — is a subsystem of the natural environment and entirely dependent upon it for
sustenance. Nor is there any reference to inequities in the current system and how they can be
successfully ameliorated. We are therefore sceptical as to whether, in aggregate, the proposals
put forward in the economic statement will: (a) increase Victoria’s per capita GPI(3)*, and (b)
ensure that whatever level of welfare is generated by the Victorian economy will be
ecologically sustainable in the long-run.

Many observers would argue that environmental policies belong in an environmental
statement, not an economic statement. We, however, believe that the failure to link economic,
social, and environinental policies is one of the main reasons behind the stifled rise in
Victoria’s GPI. Moreover, we are of the view that all benefits and costs are effectively
‘economic’ — no matter what their origin — and need to be taken on board when designing
policies to increase Victoria’s sustainable well-being.
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6.2.1 Tax Cuts to Business

One of the policies put forward in Victoria: Leading the Way is the delivery of tax cuts to
business (Action 13). While the promised tax relief will no doubt reduce the cost of operating
a business in Victoria, we believe the tax system is an ideal mechanism to encourage and
facilitate ‘desirable’ business behaviour and penalise activities that inflict harm on both
society and the natural environment. The economic statement of the Victorian Government
goes only a very small way towards using the tax system in this manner.’

The reduction in payroll tax, for example, is a positive step to encourage preater
employment of labour that, in turn, can reduce the damaging cost of unemployment and
family breakdown. However, there is no indication that the Victorian Government plans to
alter the mix of tax impositions to encourage value-adding in production and penalise
resource depletion, resource waste, and pollution. Neither are there tax incentives and/or
subsidies to promote research and development into ‘green’ technologies that, apart from
reducing environmental costs, will unquestionably form the basis of tomorrow’s growth
industries.

6.2.2 Infrastructural Investment

Given the much lower welfare generated by publicly-provided service capital in 2003
compared to 1986, the Victorian Government’s plan to increase its investment in
infrastructural projects is a welcoming trend. Our concern is that much of this investment is
narrowly aimed at extensively upgrading port facilities and redeveloping the Melbourne
wholesale markets (Actions 1, 2, and 3). These large-scale investments will unquestionably
be of great benefit to Victoria, however, we believe governments can play a key role in kick-
starting the development of high-tech, value-adding, and resource-saving industries.

Very often, new industries suffer from a dearth of infrastructural support and the lack of
economies of scale advantages commonly possessed by incumbent industries. These
difficulties are further compounded by the lack of tax-based incentives already mentioned and
the often undue tax advantages enjoyed by existing industry sectors. We believe that greater
and better targeted infrastructural investment would assist in the emergence and development
of tomorrow’s key industries. This would enable Victoria to significantly raise its
productivity, increase its efficiency of energy use, and elevate standards of production
excellence to new heights.

It is interesting to note that a recent report by the Melbourne 2030 Implementation
Reference Group has also raised concerns about the lack of appropriate infrastructural
investment by the Victorian Government (DSE, 2004). However, the problem is not confined
to Victoria. The Governor of the Reserve Bank of Australia has also highlighted an apparent
lack of infrastructural investment throughout Australia that is likely to impact negatively on
sustainable well-being for some time to come (Brown, 2005).
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6.2.3 Opening Doors Export Plan

The Opening Doors Export Plan (Action 9) is designed to complement Federal
Government export initiatives and to raise the profile of Victoria’s strategic export
capabilities (VDPC, 2004, p.18). Through this plan, the Victorian Government aims to ensure
the state reaches a target of $30 billion worth of exports by 2010.

In view of the major impact of foreign debt on Victoria’s per capita GPI(3), a dramatic
rise in export income can potentially raise the welfare of the average Victorian. We say
potentially because the recent growth in:export income has been more than offset by higher
import spending. We do not wish to downplay the significance of increased export revenue.
Nevertheless, we believe that not enough policy emphasis is being placed on ‘import-
replacement’. An import-replacement policy is not, as some believe, ‘anti-trade’. Nor does it
require the imposition of tariffs and quotas to protect inefficient and under-performing
industries.'” What it does require, however, is a competitive industry base and the facilitation
of high-tech, value-adding, and resource-saving industries. Indeed, value-added industries, by
producing highly demanded high-priced goods, can increase export revenue as well as reduce
import spending.

Of course, the balance of trade implications of an extra dollar of export revenue is no
different to one less dollar of import spending. On the surface, at least, a successful import-
replacement policy appears no more efficacious than a successful export-based policy.
However, an overemphasis on export-oriented policies can result in the over-specialisation in
the production of a limited range of goods. This can reduce a state’s self-sufficiency and
increase its exposure to volatile global market forces. Furthermore, over-specialisation can
render a state more reliant on exports as a source of income that, in turn, renders it “less free
not to trade”. An import-replacement policy can do much to avoid this potential dilemma.

6.2.4 Exporting Education

As a way of boosting the income generated from the export of higher education services,
the Victorian Government is committing $5.8 million during the 2005-2007 period to attract a
larger number of overseas students to Victoria’s higher education institutions (Action 10).
With direct benefits worth an estimated $1.5 billion per annum to the Victorian economy, this
policy is a clear reinforcement of Action 9 (VDPC, 2004, p. 19).

We are not so much concerned about the export of higher education services per se, but
more so the possibility that competition for the higher education dollar could lower education
standards. Victoria currently possesses three of Australia’s top ten ranked universities of
which the University of Melbourne is ranked number one (Williams and Van Dyke, 2004). Its
regional universities are also ranked amongst the highest of their type in Australia.

We believe that Victoria’s excellence in higher education is a major asset that generates
enormous spillover benefits to the Victorian economy and Victorian society at large. We are
convinced that it has contributed to Victoria’s superior performance relative to the Rest-of-
Australia. Unfortunately, unless minimum standards are established by legislative decree,
competition need not always be standards-raising. It would be to the great detriment of
Victoria if its higher education standards declined simply to secure a marginal increase in
export revenue. As limited as its powers are in relation to higher education, the Victorian
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Government should do everything it can to protect its higher education institutions from the
potential degenerative effects of standards-lowering competition.

6.2.5 Competition and Efficiency

On a number of occasions, we have referred to the need for Victoria to reduce the
inefficiency of its resource use — in particular, the use of energy sources. Greater efficiency
not only lowers production costs and increases competitiveness, it reduces the pressure of a
per unit of economic activity on the natural environment, thereby reducing the environmental
costs that are currently weighing down Victoria’s per capita GPI(3).

Action 15 refers to the Victorian Government’s creation of a Competition and Efficiency
Commission (VDPC, 2004, p. 26). The main role of the Commission will be the examination,
reduction, and streamlining of existing government regulation to reduce compliance costs and
speed up the approval process for development projects in Victoria.

Understandably, there is little reference to competition policy — vital to ensure
efficiency within the Australian economy as a whole — given that competition policy is a
Federal Government responsibility carried out on its behalf by the Australian Consumer and
Competition Commission (ACCC). It is, however, in the interests of the Victorian
Government to apply pressure on the Federal Government should it appear to weaken its
stance on competition matters, particular as they relate to corporate mergers and the misuse of
market power by large corporations (sections 45-50 of the Trade Practices Act, 1974).

There are three crucial points we would like to make in relation to efficiency and
regulatory reform that are pertinent to Victoria’s sustainable well-being. First, efficiency is
not just about lowering the cost of operating a business. It is also about ensuring the relative
division of the incoming resource flow is allocated to where it will generate the highest
welfare for Victorians. As such, there is no point in reducing regulation if it leads to a rise in
unpriced spillover costs that the regulation itself is initially designed to minimise. Apart from
equity considerations, the Victorian Government would, if it took this course of action, run
the risk of imposing net costs on Victoria that would place downward pressure on Victoria’s
GPI (even though it might increase the state’s GSP). Clearly, the Victorian Government needs
to establish the best and most cost-effective means of regulation so it can reduce compliance
costs yet also protect Victorians from the damaging side-effects of undesirable production
activities— an obvious role for the new Competition and Efficiency Commission.

Second, if the Victorian Government is serious about efficiency, it needs to do more to
internalise the unpriced externalities at the root of many social and environmental costs of
economic activity. Again, this can be achieved by way of the tax system, licence fees, and
tradeable depletion and emission permits. Subsidies can also be used to encourage and reward
desirable business behaviour (i.e., business activities that generate positive spillover benefits).
We believe that taxes and licence fees are an ideal way to initiate the cost internalisation
process, while tradeable permits offer a better long-term solution. We shall have more to say
on this soon.

Third, we are also concerned that the tax system encourages private sector investment
into non-productive, ‘rent-seeking’ ventures. Economic rent in the pure sense refers to the
income earned from asset possession that exceeds the initial opportunity cost of acquiring or
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creating an asset (i.e., the minimum amount that would need to be earned to induce the initial
creation or supply of the asset) (Connolly and Munro, 1999). When someone is earning an
economic rent, they receive an income far greater than the true value generated by the asset
they possess. Thus, the income they receive does not reflect the genuine contribution they
have made to the creation and maintenance of society’s wealth.

We believe that the tax system in Australia has led to excessive rent-seeking in the form
of real estate acquisition and property construction. This, in our view, is largely unproductive
and partly to blame for the lack of investment in productive, resource-saving, and high-value
adding ventures, including a lack of private investment in workforce training that now leaves
Australia with a shortage of skilled workers despite at least 500,000 Australians continuing to
remain unemployed. Our position on this appears to be supported by recent statements made
by the Governor of the Reserve Bank of Australia (RBA, 2005).

Governments therefore need to alter the investment incentives and disincentives currently
embodied in taxation legislation to reduce the extent of inefficient and inequitable rent-
seeking behaviour. While many of the taxation modifications required to increase productive
investment necessitates action from the Federal Government, the Victoria Government can
also make a contribution in this area via changes in land and wealth taxes.

6.2.6 Industrial Relations Reform

Increasing productivity at the workplace level is vital if Victoria is to maintain
competitiveness, improve the efficiency with which it uses its scarce natural resources (in
particular, energy and water), and augment the production of high value-added goods.
Through Action 17, the Victorian Government aims to increase workplace productivity by
funding the development of model ways to promote greater workplace flexibility (VDPC,
2004, p. 28).

While the increase in workplace flexibility is an important ingredient in any attempt to
boost workplace productivity, we believe that workplace flexibility cannot be truly and
equitably achieved without a genuine move towards greater labour market flexibility. Current
labour market inflexibility forces many people to work excessive hours at a time when some
people are underemployed while others cannot find work at all (Tiffen and Gittins, 2004).

Although labour market rigidities have been reduced over the last decade, a number of
observers believe that the rapid rise in casual employment is a measure of the inadequate
nature of many industrial relations reforms (Cowling et al., 2003). Moreover, there have been
instances where modifications to industrial relations systems have led to the erosion of
workers’ wages and conditions of employment. In addition, workers are often faced with the
restrictive choice of either having to work more than their desired number of hours in a full-
time occupation or a more approptiate number of hours in a casual job. Clearly, policy-
makers need to install a form of labour market flexibility that protects workers’ pay and
conditions and increases their work-leisure-family options. Only then will a desirable balance
between the needs of Victorian businesses and workers emerge that would simultaneously:

e raise business competitiveness and productivity;
e increase the potential for job-sharing and thus help lower unemployment;
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e reduce the high current cost of underemployment caused by the growing
casualisation of the workforce;

e lower the cost of family breakdown by providing employment security and
flexibility.

As for promoting more productive workplaces, this depends largely on the levels of trust
and commitment engendered at the enterprise level (Blandy and Brummitt, 1990). Both of
these factors can be facilitated by the type of labour market flexibility just discussed as well
as the establishment of well-defined internal career paths backed by a dual employer-
employee commitment to on-going training and skills development.

Of course, when referring to industrial relations reforms, it should be acknowledged that
the Victorian Government has limited legislative powers in this policy domain. It is often at
the mercy of many Federal Government reforms that may or may not be beneficial to
Victoria’s sustainable well-being. The Victorian Government should therefore apply pressure
to the Federal Government to instigate desirable industrial relations reforms and vent its
concern should proposed Federal reforms not be in Victoria’s best interests.

6.2.7 Energy Policy

The final initiative outlined in Victoria: Leading the Way relates to the Victorian
Government’s desire to maintain a low-cost and reliable energy supply in Victoria (Action
19). While there is mention of support for leading-edge research into sustainable energy
alternatives, the funding commitment of the Victorian Government ($1.5 million per year)
does not befit the urgency with which Victoria should be making the transition to renewable
energy sources. :

In addition, the support for carbon geosequestration demonstrates that Victoria’s energy
policy is decidedly supply-side-oriented. There is very little being offered to reduce the
demand for energy by way of measures to facilitate the increase in energy efficiency. We also
believe that an economic statement outlining the importance of food production (Action 12)
ought to include policy initiatives to limit land degradation and the unsustainable and
inefficient use of inland river water resources.

6.3 PoLICY RECOMMENDATIONS

In this section, we will be outlining a number of specific policy initiatives to increase
Victoria’s sustainable well-being. Given the extent to which the environmental costs have
played such a significant part in the stifled increase in Victoria’s per capita GPI(3), we will
focus a considerable amount of our attention on a policy approach commonly referred to as
‘ecological tax reform’. We shall also have something to say about the need to encourage
better rather than more production, as well as the cost of unemployment and how it can be
remedied.
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6.3.1 Ecological Tax Reform

In its generally accepted form, ecological tax reform involves the reduction of taxes on
income, profits, and labour and the imposition of taxes on resource depletion and pollution
(O’Riordan, 1997; Roodman, 1998; and Lawn, 2000b). Although we haven’t explicitly used
the term up until now, it is clear that we have already discussed numerous aspects relating to
this particular policy initiative.

What is the benefit of ecological tax reform? First, the reduction in taxes on income and
profits encourages value-adding in production that qualitatively improves the stock of human-
made capital (i.e., producer goods and consumer goods). Second, the cutting of taxes on
labour (e.g., payroll taxes) induces a subtle substitution towards the use of labour in
production. This assists in reducing the cost of unemployment. Finally, the imposition of
depletion and pollution taxes (i.e., throughput taxes) helps to increase the efficiency of
resource use that, in turn, reduces the pressure of a per unit of economic activity on the
natural environment.!" Crafted in a responsible fashion, ecological tax reform can be a tax-
neutral policy — that is, the aggregate tax burden on the private sector need not change.
Indeed, the tax burden should ultimately decline for those engaged in welfare-increasing
business ventures.

As pointed out in section 6.2.1, the Victorian Government is planning to reduce payroll
taxes and is therefore making a useful contribution on the employment front. But it is failing
in terms of throughput taxes. The Victorian Government could, as is sometimes the case,
introduce licences whereby the fees charged to obtain a licence can serve as a tax to partly
reflect the cost of depletion and pollution-related activities (e.g., water extraction, forestry,
fishing, and pollution licences). However, this course of action is not as effective or as
efficient as per unit taxes. It would, nonetheless, mark an improvement on current policy
stances.'”

Despite political concerns about any new form of tax, we believe depletion and pollution
taxes could be introduced gradually by the Victorian Government to give businesses time to
make suitable adjustments. This would prevent any immediate damage to the Victorian
economy (note: not all businesses would be affected by these taxes). Subsidies could also be
offered to firms in order to encourage them to engage in the research and development of
green, resource-saving technologies. Subsidies or tax rebates could also be provided to
encourage their eventual uptake. Having said this, the Federal Government is often better
placed in this regard than state governments.

From a long-term perspective, we believe that ecological tax reform would be more
successfully conducted through the introduction of tradeable depletion and pollution permits.
We favour permit systems because, as much as throughput taxes facilitate the more efficient
allocation of the incoming resource flow, they do not guarantee the ecological sustainability
of economic activity.

Why is this so? Throughput taxes merely reduce the resource throughput (environmental
impact) per unit of economic activity (Daly, 1996; Lawn, 2000b and 2004b). This may seem a
cause for gratification until one considers the potential environmental impact if the percentage
decline in resource throughput per unit of economic activity is exceeded by a larger
percentage increase in all economic activities. The net effect is, of course, the diminution of
natural capital which, if left unchecked, eventually results in a nation’s or state’s ecological
footprint surpassing the biocapacity of its natural environment (i.e., ecological
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unsustainability). In order for the market alone to prevent this from occutring, resource prices
— and this includes resource prices manipulated by the use of throughput taxes — must be
capable of reflecting the absolute scarcity of all resources. Unfortunately, at best, resource
prices can only reflect the relative scarcity of different resources types (i.e., how scarce one
resource is relative to another). It is the ability to reflect the latter that allows manipulated
resource prices to facilitate a more efficient allocation of the incoming resource flow. But it is
the inherent failure to reflect the former that ensures manipulated resource prices cannot
prevent the aggregate rate of resource throughput exceeding the maximum rate that can be
sustainably supplied by the natural environment (Howarth and Norgaard, 1990; Norgaard,
1990; Bishop, 1993; Daly, 1996; Lawn, 2004b).

To ensure the rate of resource throughput does not deplete the stock of natural capital, it
is necessary to impose quantitative restrictions on both the rate of resource use and the rate at
which pollution is generated. This can be achieved by a system of tradeable depletion and
pollution permits that, if properly designed, need not sacrifice the efficiency benefits of
throughput taxes.

How would such a system work? Consider a system of tradeable water permits within the
Murray-Darling Basin. A government authority (e.g., Victorian Department of Sustainability
and Environment) would initially determine the maximum sustainable rate of water extraction
from Victorian-located rivers." It would then auction off a limited number of water extraction
permits to the highest bidders. A permit would grant the possessor the right to extract a
certain amount of water over a specified period — for example, ten megalitres of water a
year. Consequently, someone wanting to extract 100 megalitres of water in a year would need
to purchase ten permits.

The auctioning process would be undertaken each year to allow the government authority
to vary the number permits in line with fluctuating water flows. This would mean that a
permit would expire at the end of each year even if it was unused. Expired permits would not
be redeemable. To maintain competitive markets, there would be a limit on the number of
permits any single individual or firm could purchase. All permits could be resold to another
individual or firm: (a) during the period prior to their expiration, and (b) so long as the buyer
was not already in possession of the maximum number of permits.

To safeguard past investments in water-using activities, existing water users could be
given first preference in the auctioning process for the first five years following the
introduction of the permit system (i.e., by setting aside and auctioning off a certain number of
the limited permits to current water users). This would give inefficient or marginal water
users sufficient time to improve their performance or gradually exit the industry they
currently operate in.

Three important objectives would be achieved with the introduction of such a scheme.
First, by limiting the number of permits sold, the quantity of water extracted from Victorian-
located rivers would be restricted to the levels required to maintain environmental flows in
the Murray-Darling Basin. This would guarantee achievement of the sustainability objective.

Second, because it is necessary to buy a permit to extract water, a water user would be
compelled to pay a premium for each megalitre of water used. The premium is equivalent to a
throughput tax that would facilitate the efficient allocation of water among alternative product
uses. That is, the premium would ensure that the annual quantity of extracted water is
allocated to water-using activities generating the highest welfare benefits. Note, therefore,
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that there is no need for a government authority to calculate and impose a water tax — the tax
rate is determined by the interaction of the demand and constrained supply forces in the water
permit market.

Finally, the revenue raised by the sale of water permits could be redistributed to the poor
and/or be used to compensate people affected by the undesirable actions of certain water
users. This would enable the Victorian Government to bridge the gap between the rich and
poor and thus achieve its equity goals,

The beauty of the tradeable permit system is that it could be applied to other renewable
resource types (e.g., timber and fishery resources). It could also be tailored to meet the unique
circumstances of a particular region. For example, a system of tradeable water permits in the
Murray-Darling Basin would differ to a permit system in another river basin. Also, given that
environmental conditions can vary significantly within a particular region, it is highly
probable that multiple trading systems would be applied to specific environmental systems.
Referring to the river basin context again, separate permit systems could be applied to the
upper and lower reaches of a particular basin in recognition of their different water flows,
ecosystem values, and soil and vegetation types.

Of course, it is unlikely that a tradeable permit system could be instituted overnight.
Given the path-dependent nature of economic systems (David, 1985; Arthur, 1989; Dosi and
Metcalfe, 1991), there is the possibility that the introduction of such a system could send
undesirable shock-waves throughout the economy. For the following reasons, we believe that
taxes and subsidies are the ideal way to introduce an ecological tax reform policy:

e Taxes and subsidies can be gradually imposed to prepare the economy and its
participants for a different set of relative price signals;

e Taxes do not require a radical change in the way resource users purchase the
resources they require (unlike a system of tradeable resource permits);

e  Taxes can effect a gradual but not disruptive shift in the allocation of resources from
dirty, low value-adding industries to clean, green, high value-adding industries.

Once taxes and subsidies have played their role in altering the allocation of resources,
tradeable permit systems should then be introduced. Not unlike the throughput taxes imposed
initially, permit systems can also be introduced in a gradual manner — that is, by sanctioning
a rate of resource throughput equal to that in place at the time of the system’s introduction
and then reducing it over time to the desired rate (e.g., to one where the ecological footprint
of a nation or state could be kept permanently within the biocapacity of its natural
environment)." The possibility of having to reduce the rate of resource throughput may
require governiments to purchase some of the resource rights currently held by resource users.

Instituted in the manner described above, permit systems can overcome the high growth
rate predilection that appears to be having a negative impact on sustainable well-being.
Moreover, they are likely to play a key role in facilitating the transition from quantitative
expansion (growth) to that of qualitative improvement (development).
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6.3.2 Government Investment in Land and Soil Conservation

Agricultural land is not directly harvested but exploited for its propagating properties.
Thus, unlike a flow of timber that is sustained by ensuring the harvest rate from a
forest/plantation does not exceed its capacity to regenerate, the sustainable use of agricultural
land cannot be achieved via controls on the incoming resource flow into the economy. Short
of having to directly regulate all agricultural activities, we believe the sustainable use of
agricultural land can best be achieved by encouraging farmers to adopt sustainable land use
practices. This is best facilitated by a policy mix that: (a) places the practical responsibility of
land management on the land owner, and (b) places the financial responsibility of sustainable
land use practices largely on the government. Having the financial responsibility rest
predominantly with the government is entirely legitimate given that the condition of
‘sustainability’ is essentially a public good and therefore requires government intervention to
be achieved.

The first major component of a sustainable land use policy is the use of subsidies and
substantial tax rebates to assist farmers to adopt sustainable land use practices. The second
policy component is the levying of penalties on farmers who fail to fulfil their stewardship
responsibility. The extent of the penalty would depend on the degree of land degradation and
would be paid through the tax system not unlike university students pay their tuition fees
through the Higher Education Contribution Scheme (HECS).

How would the penalty be assessed? Taking into account prevailing environmental
conditions that can impact on the condition of agricultural land at a particular point in time
(e.g., drought), representatives of the Victorian Department of Primary Industries would
conduct random inspections of farms to assess their overall condition. Should it be clear that a
farmer’s land exists in a sustainably productive state, they would not incur a penalty.
However, worst-case offenders would incur both the highest penalty and a ‘yellow card’.
Three yellow cards would equate to a ‘red card’ and compulsory acquisition of the farm. The
. farmer would receive the market value of the property less any outstanding penalties and
would be barred from engaging in agricultural activities for a specified period (not unlike
professionals and tradespeople can be barred for engaging in negligent or sub-standard
practices).

Of course, acquiring properties is not a trivially inexpensive exercise. We believe the
Natural Heritage Trust that came into existence following the part sale of Telstra is an ideal
source of funds to acquire the properties of negligent farmers."” Although the Natural
Heritage Trust fund is a Commonwealth asset, we believe some of it should be allocated to '
the states to help reduce land degradation in the manner just described. It should also be noted
that acquired properties would be resold to anyone willing to use the land for agricultural or
any other productive purpose. Thus, a state government is unlikely to be in the possession of
a significant amount of confiscated land at any one time.

It is often shown that the dire economic circumstances of a farmer is the main factor
contributing to the use of unsustainable land practices — i.e., farmers, in their efforts to
remain financially viable, invariably over-extend the productive capacity of their land. We are
well aware of this but do not believe the penalty system would compound such a problem.
However, to further assist farmers in this matter, we believe the Natural Heritage Trust should
also be used to enable struggling farmers to exit the agricultural industry and either: (a)
resettle and gain employment elsewhere, or (b) obtain qualifications in a new field where
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employment can be found locally. Where a marginal farming region is most at risk, we
believe the Natural Heritage Trust can be used to invest in a community level project to
establish a replacement industry.

Importantly, a similar approach could also be applied in the case of the forestry, mining,
and irrigation industries. While many would query the possible high cost of this restructuring
process, we are confident that it would amount to much less than the eventual social and
environmental cost of failing to adopt a proactive stance. Indeed, we believe that the failure of
governments to be proactive on this front has played a significant role in weighing done the
GPI of both Victoria and the remainder of Australia.

6.3.3 Preservation of Remnant Vegetation and Critical Ecosystems

To maintain the level of biodiversity that is needed to sustain the natural environment’s
life-support services, critical ecosystems require preservation and, in some instances,
rehabilitation. Ideally, somewhere in the vicinity of twenty percent of a nation’s or state’s
land area should be preserved as habitat for wildlife conservation (Wilson, ]992).16
Nevertheless, more land should be preserved as native vegetation refuges and as vegetation
corridors to connect critical ecosystems.

It was explained in Chapter 3 that native vegetation plays a critical role in the
maintenance of soil productivity and important ecosystems. As such, future land clearance
should be kept to a minimum, if not be entirely prohibited. Strict controls over native
vegetation clearance have already been introduced in some states in Australia, however, in
our view, something like the Native Vegetation Clearance Act of South Australia (1990)
needs widespread introduction. The Native Vegetation Clearance Act has resulted in the
complete cessation of wholesale land clearance in South Australia. Under this Act, farmers
require permission to clear native vegetation — which is often denied — however,
unsuccessful applicants are provided with the funds required to fence off native vegetation
and manage it effectively.

Having said this, legislation of this type requires strengthening in the form of adequate
land owner compensation for the potential loss of agricultural production. Compensation is
also necessary to meet equity considerations. We believe the Natural Heritage Trust fund
could also be used to finance land clearance control policies. Again, some of the Trust fund
should be allocated to the states to help minimise the unacceptable rate of land clearance.

6.3.4 The Treatiment of Non-renewable Resource Profits

In sub-section 3.4.14, we pointed out that the cost of non-renewable resource depletion is
best determined by calculating the proportion of depletion profits that need to be set aside to
establish a suitable replacement asset. The method we have used to calculate this cost is a
variation on El Serafy’s ‘user cost’ approach (Lawn, 1998).

El Serafy’s (1989) method attempts to overcome the current error of treating the entire
proceeds from non-renewable resource depletion as income. This error arises because a
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proper measure of income must take into account the need to keep the stock of income-
generating capital intact (Hicks, 1946).

Since, by definition, non-renewable resource use involves the diminution of the stock of
income-generating natural capital, at least some of the proceeds from non-renewable resource
depletion must be set aside to establish a suitable replacement asset. The implications of this,
according to El Serafy, are that any estimation of sustainable income requires a non-
renewable resource earmarked for depletion to be converted into a perpetual income stream.
This requires a finite series of earnings from the sale of the resource to be converted to an
infinite series of true income such that the capitalised values of the two series are equal (El
Serafy, 1989).

To do this, an income and capital component of the finite series of earnings must be
identified. If correctly estimated, the income component constitutes an amount that can be
consumed without any fear of undermining the capacity to sustain the same level of
consumption over time. The capital component, on the other hand, is an amount that needs to
be set aside each year to ensure a perpetual income stream of constant value, both during the
life of the resource as well as following its exhaustion. It is this capital component that
constitutes the true ‘user cost’ of resource depletion. To identify the income and capital
components, El Serafy has suggested the use of the following equation:

X/R=1- 6.1)

(1+7)"!
where:

e X =true income (resource rent)

e R =total net receipts (gross receipts less extraction costs)

ey =discount rate

e 5 =number of periods over which the resource is to be liquidated

e R — X = user cost or the amount of total net receipts that must be set aside to
establish a replacement asset to ensure a perpetual income stream.

The two key parameters in the determination of the income and capital components are
the number of periods over which the resource is to be liquidated and the chosen discount
rate. The greater are the values of these two parameters, the more substantial is the income
component and the smaller is the amount that needs to be set aside each period to ensure a
perpetual income stream.

- The number of periods over which the resource is to be liquidated is relatively easy to
estimate and, in the majority of cases, depends on the size of a non-renewable resource
deposit as well as expected future resource prices. The major difficulty lies in determining the
most appropriate discount rate. According to El Serafy, the chosen discount rate should
reflect prudent behaviour on the part of the resource liquidator.

It is at this point where our user cost approach differs to that of El Serafy. El Serafy is of
the view that the replacement asset can be of any particular form, whether it be a human-
made asset, a natural capital asset, or even a financial asset (El Serafy, 1996). Since this view
assumes the substitutability of human-made for natural capital, El Serafy’s method of
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measuring Hicksian income is one of the weak sustainability kind. Qur position is that
human-made and natural capital are complements and, as such, the only true measure of
Hicksian income is one of the strong sustainability kind (see sub-section 7.1.4 for more on the
difference between weak and strong sustainability). Since the strong sustainability approach
requires both natural and human-made capital to be kept intact, a non-renewable resource
must be replaced by a suitable renewable resource substitute.

What does this mean in terms of the user cost formula? Not a great deal except in relation
to the choice of discount rate. A weak sustainability advocate would probably suggest a
discount rate equal to the real interest rate earned on alternative assets, whether it be human-
made capital or a financial asset, since the real interest rate reflects the likely real returns on
the re-investment.

Our view is that the chosen discount rate should be equivalent to the real interest rate on
the cultivated renewable resource. This happens to be its natural regenerative rate (Lawn,
1998). Thus, in order to put the strong sustainability approach into practice, the discount rate
used in the user cost formula must be replaced with the regenerative rate of the proposed
renewable resource substitute.

We believe that our variation of the El Serafy Rule can be made operational by
compelling resource liquidators to establish a ‘capital replacement’ account in the same way
business managers are required to establish a superannuation fund for employees. This could
be done through changes in accounting legislation. Ideally, the legislative changes would
include a strict schedule of discount rates and average mine lives to apply when calculating
the set-aside component for each non-renewable resource type. The capital replacement
accounts would be held by government-approved resource management companies whose
task it would be to establish renewable replacement assets on behalf of the non-renewable
resource liquidators.

6.3.5 Government Investment in Service Capital

We indicated in sub-section 6.2.2 that the Victorian Government’s plan to increase its
commitment to infrastructural investment (Actions 1, 2, and 3) will be of considerable benefit
to Victorians. However, we also mentioned that more needs to be achieved through well-
targeted infrastructural investment to kick-start the development of high-tech, value-adding,
and resource-saving industries. We will not, therefore, repeat ourselves., But we would like to
again stress that production excellence is vital if Victoria is to improve its stock of human-
made capital that, in turn, would generate higher profits for businesses and higher real wages
for workers, .

Not only can better rather than more production increase the export of high-valued
products and assist in reducing the burgeoning import bill, it can help reduce the cost of
unemployment by allowing workers to work fewer hours without having to forego
consumption-related benefits (e.g., through job-sharing). Of course, this depends very much
on the genuine flexibility of labour markets, as previously discussed. It also relies very
heavily on Victoria’s commitment to excellence in education where it already has a decisive
advantage over the remainder of Australia,'”

One final point. The Victorian Government can play a significant role in the
establishment and development of high-tech, resource-saving industries by taking a greater
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lead in the procurement of products containing recycled materials, and of plant, machinery,
and equipment powered by renewable energy sources. The construction of low energy-using
public buildings would also benefit significantly. Green procurement policies help to develop
ready markets for low environmental impact goods that allow emerging green industries to
rapidly attain the critical mass and economies of scale required to compete against traditional
industries.

It is true that a green procurement policy can increase the direct costs of government
spending, however, it is likely to improve the government budget position in the long-run. For
example, a strict green procurement policy, by helping to reduce the negative spillover effects
of economic activity, can lower the cost of public sector operations (e.g., by lowering
government defensive and rehabilitative expenditures). Moreover, should it lead to increased
profits and higher real wages of workers, it can help generate higher tax revenues. Overall,
there is no reason why a green procurement policy should lead to a deterioration of the
government budget position.

6.3.6 A Commitment to Full Employment

This last policy recommendation is very much dependent on the policy stance of the
Federal Government. It might also be regarded by some readers as the most radical of the
policies we are proposing. This aside, we believe that central governments should restore full
employment as the centrepiece of macroeconomic policy. By full employment, we mean a
situation where enough hours of work can be generated to match the work preferences of the
labour force (Mitchell and Mosler, 2001).

In terms of this definition, full employment is obtained when the level of aggregate
demand within the macroeconomy is sufficient to bring about a level of national income
consistent with what is needed to eliminate all but frictional unemployment.lg Clearly,
structural unemployment will exist if ‘employed’ people are working fewer hours than the
amount desired at going real wage rates. Thus, full employment is not achieved if members of
the labour force are underemployed.

. There are three main reasons why we believe that full employment should again be the
focus of macroeconomic policy:

1. Unemployment, underemployment, and labour underutilisation impose significant
welfare costs on society (Mitchell et al., 2003);I9

2. Persistent unemployment reflects a failure on the part of governments to meet their
equity obligations (Sen, 1997);

3. Unemployment is a severe example of inefficient resource use and, as such, every
efficiency-concerned government should be disturbed by the enormous waste that it
represents.

At present, the preferred macroeconomic policy stance in most developed countries is
based on the supposed need to “fight inflation first’. It is a policy stance that is predicated on
two widely held beliefs. The first is the existence of an unemployment rate at which inflation
remains steady — the so-called non-accelerating inflation rate of unemployment (NAIRU).
Should the unemployment rate fall below the NAIRU, it is argued that growing labour market
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pressure results in non-productivity-based wage rises. This, in turn, leads to an accelerating
rate of inflation. Should the unemployment rate rise above the NAIRU, the opposite occurs
(Norris, 1989).

Second, the NAIRU is premised on the view that macroeconomic performance depends
on the extent to which a government is able to control the rate of price inflation. Should a
government increase aggregate demand to reduce or eliminate unemployment, inflationary
pressure builds up within the economy as the unemployment falls below the NAIRU and
leads, ultimately, to an unemployment rate higher than the rate that existed prior to the
demand stimulus.

There is no doubt that an indiscriminate fiscal or monetary expansion by a central
government can lead to an inflationary episode that must eventually be addressed by a
deflationary and, indeed, unemployment-increasing response (Cowling et al., 2003). There is,
therefore, considerable truth in the importance of controlling inflation and the need to wisely
undertake expansionary fiscal and/or monetary policies.m However, some observers question
whether the possibility and not the high probability of hyper-inflation occurring demands a
macroeconomic obsession with inflation control (e.g., Blinder, 1987; Modigliani, 2000).

The unfortunate feature of a NAIRU or ‘inflation first’ policy is obvious — its success
relies on the existence of an unemployed pool of labour. NAIRU advocates respond by
arguing that productivity increases, supply-side initiatives, and the lowering of inflationary
expectations can reduce the NAIRU over time and attenuate the number of disadvantaged
citizens. While the evidence indicates a lowering of the NAIRU in Australia over the past
decade, the NAIRU approach has been unsuccessful in bringing about full employment.
Moreover, it is unlikely to do so unless full employment becomes an explicit macroeconomic
policy objective. The NAIRU approach simply does not generate the level of aggregate
demand needed to eliminate all but frictional unemployment.

We will not go into explicit and lengthy details, but we are convinced by the arguments
put forward by the Centre of Full Employment and Equity (University of Newcastle) and the
Centre for Full Employment and Price Stability (University of Missouri-Kansas City) that:

e full employment can only be achieved if a central government is willing to make up
the necessary short-fall in aggregate expenditure;

e central government budget deficits need not be inflationary nor interest rate-
increasing;

e government expenditure does not necessarily crowd out private sector activity.

Since an indiscriminate fiscal expansion by a central government can be undesirable, the
Centre of Full Employment and Equity has proposed the idea of a Job Guarantee. The Job
Guarantee is a demand-side policy whereby the government acts as a buffer stock employer to
continuously absorb unemployed labour displaced by the private sector (Mitchell and Watts,
1997). In other words, any person unable to secure employment in the private sector (or,
indeed, conventional public sector) automatically receives a job under the Job Guarantee
scheme. All Job Guarantee employees are paid a minimum award wage to ensure they live
decently. Importantly, the minimum wage establishes a wage floor for the entire economy.”'
Spending by the government on the Job Guarantee increases (decreases) as jobs are lost
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(gained) in the private sector. In doing so, the Job Guarantee achieves ‘loose’ full
employment.

From a Victorian Government perspective, a full employment objective is out of its reach
in the sense that it is not in a position equivalent to the Federal Government to offset any
shortfall in aggregate expenditure within the economy. Having said this, the Centre of Full
Employment and Equity has recently put forward a Community Development Job Guarantee
proposal that, despite requiring Federal Government assistance, can be introduced at the
localised level to deal more effectively with youth unemployment and long-term
unemployment (i.e., those most at risk from the vagaries of fluctuating labour market
conditions) (Mitchell et al., 2003). We strongly recommend this report to Victorian policy-
makers and believe they should exert pressure on the Federal Government to provide the
funding necessary to put the Community Development Job Guarantee proposal into operation
where it is most required in the state of Victoria.

There is one other benefit of the Job Guarantee worthy of mention. As an employer-of-
last-resort scheme, the Job Guarantee enables people to maintain the human capital skills they
would otherwise lose during an extended period of unemployment. Moreover, the scheme can
also be used to impart new skills and retrain Job Guarantee employees. Both the maintenance
of previously acquired skills and the acquisition of new skills can help alleviate skill
shortages that often emerge when unemployment rates are low — or, in the case of the Job
Guarantee scheme, when the number of Job Guarantee employees is small. This, in turn, can
minimise the potential mismatch between labour supply and demand that is currently leading
to a paucity of proficient workers in some Australian industries.

NOTES

Or, for that matter, prevent the GPI from eventually falling.

It must be said that state governments arc constrained in using taxes to alter the mix of desirable/undesirable
activities to increase the GPL
1" Of course, both tariffs and import quotas are beyond the jurisdictional powers of the Victorian Government.

""" Depletion and pollution taxes are often referred to as ‘throughput’ taxes because depletion concerns the “input’
of resources and pollution concerns the ‘output’ of wastes. Throughput is a term commonly used to describe the
combined effect of resource inputs/waste outputs.

"2 The preferred method of dealing with environmental misdemeanours continues to be the use of depletion and
pollution standards. Evidence suggests that the setting of environmental standards is an inefficient way of dealing
with environmental externalities (Pearce and Turner, 1990).

Given the complexity of water issues relating to the Murray-Darling Basin, the extraction rate determined by
the Victorian Department of Sustainability and Environment would presumably be made in consultation with the
Murray-Darling Basin Commission, the Federal Government, and the Queensland, New South Wales, and South
Australian governments. Consultation would be needed to ensure sustainability was determined from an overall
‘basin’ perspective, not just the Victorian perspective.

"' The desired rate is likely to be less than the maximum sustainable rate. This is because the maximum rate is too

difficult to calculate with precision. In addition, ecosystems are subject to novel and unforseen changes that are

often triggered off by operating consistently at their sustainable limits.

' In saying this, we are not necessarily advocating the sale of public assets to finance environmental initiatives.

We believe governments should finance the protection of the natural environment in the same way they finance
eneral policy matters.

5 Indeed, Wilson believes it should be more in the region of 50%.

17 Once more, this is very much a function of the Federal Government’s policy on Australia’s higher education. The

Victorian Government can, however, play its role in terms of primary and secondary school education, as well as

tertiary and further education outside the university system (e.g., TAFE colleges).

"® " Frictional unemployment is the unemployment arising from individuals making the transition from one job to

another and quitting jobs to seek a job more in keeping with their preferences (Dornbusch and Fischer, 1990).
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" In our calculation of the cost of unemployment (broadly defined), we ignored the cost in terms of lost output

because it is reflected in the GPI by a lower than potential consumption level. Henee, the full cost of unemployment
is much larger than that revealed in Chapter 4.

¥ NAIRU proponents go much further and argue that expansionary fiscal and monetary policies are almost
always undesirable and should be avoided.

"' Qne of the other benefits of a Job Guarantee scheme is that allows a government to indirectly implement a
progressive industrial relations policy. For example, a government could introduce post-industrial workplace
practices (i.e., greater participatory democracy through the devolution of power in the workplace) that would give
people the choice between a potentially demeaning but higher-paid job in the private sector or a self-actualising but
lower-paid Job Guarantee job. In the same way the Job Guarantee wage acts as a disincentive for the private sector
to pay very low wages, so the Job Guarantee scheme can act as a disincentive for the private sector to generate
demeaning jobs and/or introduce draconian workplace practices.



CHAPTER 7

THE WEAKNESSES OF THE GPI

7.1 SHORTCOMINGS OF THE GPI AND HOW THEY CAN BE
OVERCOME*

Our assessment of the performance of the Victorian economy has relied exclusively on the
results of our GPI study. Naturally, the credibility of our assessment depends on how
accurately the GPI reflects the sustainable well-being of Victorians. As it is, there are many
critics who claim the GPI is riddled with too many flaws to possess any policy-guiding value.

Although considerable time was spent substantiating the application of the GPI in
Chapters 2 and 3, we believe it is now necessary to discuss some of its weaknesses. In the
process of doing this, we will reply to some of the criticisms levelled at the GPI. While there
is little doubt that the GPI is a less-than-perfect indicator of sustainable well-being, we aim to
show that: (a) some of the criticisms directed towards the GPI are unjustified, and (b) via the
establishment of a more informative indicator framework, better data sources, and improved
valuation methods, the few existing weaknesses of the GPI can be overcome. This, in turn,
would greatly improve the reliability of future GPI studies.

7.1.1 Lack of an Exhaustive List of Items

The first and most obvious weakness of the GPI stems from the fact that the list of benefit
and cost items used in its calculation is not at all exhaustive. Examples of absent welfare-
related factors in our GPI study include the imputed value of leisure time, the cost of noise
pollution and increasing urbanisation, the irksome nature of certain forms of employment, and
the environmental costs of solid-waste pollution, coral reef destruction, and dwindling fish
stocks. It is true that many of these items have been incorporated into previous GPI studies
(e.g., Daly and Cobb, 1989; Lawn and Sanders, 1999; Hamilton, 1999; Clarke and Islam,
2004). Nevertheless, the very extensive range of benefit and cost items used in some GPI
studies does not seem to have prevented at least one major welfare-related factor from being
overlooked or omitted.
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In defence of the GPI, the omission of crucial benefit and cost items is often attributable
to the lack of available data sources required to make reliable monetary estimates of certain
items. Thus, this first weakness of the GPI could be partially overcome if an indicator
framework was specifically established to procure the necessary data to make GPI
calculations. This issue is taken up again in section 7.2.

7.1.2 The Overwhelming Effect of Dominant items

The second major weakness of the GPI is that small variations in a dominant item (e.g.,
consumption-related welfare) can overwhelm large variations in a lesser item (e.g., cost of
urban waste-water pollution) (Neumayer, 1999). Whether this is a problem at all is debatable.
We believe that the domination of one item over another simply indicates that it has greater
welfare significance. In addition, a dominant item invariably constitutes the aggregation of
smaller related items. For example, consumption-related welfare involves a wide variety of
goods and services that serve different welfare-related functions. Thus, it might be useful to
disclose each consumption category as a separate item. Even so, disaggregation of a dominant
item would not alter the final GPI value.

As it is, we have disaggregated consumption expenditure into the various national
accounting categories (e.g., food; cigarettes and tobacco; transport services; and hotels, cafes,
and restaurants; etc.) to conduct the welfare-related adjustments described in Table 3.2 (see
also Tables 9.2, 9.3, and 9.4 in Chapter 9). We could have maintained each category as an
individual item but chose, instead, to re-aggregate them. A similar exercise could also have be
undertaken in relation to non-paid household and volunteer labour since both items involve
work that provides a vast array of different services. In all, the domination of certain items is
more of a presentation issue and does not undermine the GP1.>

7.1.3 Inadequate Valuation Methods

The validity of the criticisms levelled at the GPI is greatest in relation to its third major
weakness — namely, the valuation methods used in its calculation (see Maler, 1991;
Atkinson, 1995; Hamilton, 1994 and 1996, and Neumayer, 1999 and 2000). The majority of
the criticism has been directed at the valuation of the following GPI items: consumption-
related welfare; the Distribution Index (DI); defensive and rehabilitative expenditures; the
cost of non-renewable resource depletion; and, finally, the tendency to deduct the
‘cumulative’ cost of various environmental damages (e.g., lost agricultural land and excessive
irrigation water use). To respond to these criticisms, we will now deal with each item
individually, starting with consumption-related welfare.

Consumption-related Welfare

There are two aspects to consumption-related welfare that have attracted criticism. The
first relates to the qualitative dimension of consumption; the second relates to the use of real
values or constant prices in the valuation of consumption-related welfare. As to the first
aspect, it is argued that a consumption-based item cannot capture the qualitative features of
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the various goods and services consumed. We have already alluded to this problem in
Chapters 2 and 3 and, to some extent, have overcome it by treating all expenditure on
cigarettes and tobacco, and half of all expenditure on alcoholic beverages as non-welfare-
enhancing (see Table 3.2). But, certainly, more needs to be done to deal with this issue
adequately.

In relation to the second aspect, consumption expenditure is measured in real rather than
nominal money values in order to reflect the change in the physical quantity of goods
consumed over time (see the explanation on the efficacy of using real monetary values in
section 2.1). However, for two good reasons, an increase in real consumption expenditure
cannot be directly equated with a proportionate increase in well-being. The first is due to the
principle of ‘diminishing marginal utility’ which suggests that as one augments their
consumption of physical goods, the benefits they enjoy increases at a diminishing rate. The
second is due to the fact that an increase in the rate at which certain goods are consumed may
not increase the benefits they yield. Consider, for example, the lighting of a room by a light
bulb. Is more welfare experienced if three light bulbs are worn out or ‘consumed’ over one
year compared to just one light bulb that lasts the full year? No, the total welfare in both cases
is the same yet, in the former instance, more goods have been consumed.

Despite these potential accounting flaws, real consumption expenditure may still prove to
be a worthy reference point in the estimation of consumption-related welfare. Why? It is
generally recognised that people will pay a higher price for a good embodying superior
welfare-yielding qualities. Consequently, a measure of consumption-related welfare ought to
be computable through the use of market prices. For instance, the rental value of a car, a
house, a TV, or a refrigerator — i.e., the amount paid to rent durable goods for a one year
period — is widely considered a proxy measure of the annual services they yield. On this
basis, the full market price of a non-durable good should approximate the service it yields
during the accounting period in which it was initially purchased and ultimately consumed
(Daly, 1991).

Unfortunately, the market prices and rental values of goods vary for reasons other than
the change in their welfare-yielding qualities. The price of a good is also affected by: (a) the
relative prices of the different forms of resources used in its production; (b) the actual
quantity or supply of the good itself; and (c) changes in taxes, the nominal money supply, and
the opportunity cost of holding money. Clearly, for market prices to remain a proxy indicator
of well-being, it is necessary to eliminate all price-influencing factors other than those related
to a good’s welfare-yielding qualities. Given that this is a near impossible task, there are two
choices available. The first option is to leave prices as they are — that is, to rely on current or
nominal prices. The second option is to deflate the nominal annual value of consumption
expenditure by an aggregate price index. If the former option is chosen, the nominal value of
all consumption expenditure will embody unwanted price influences over and above any
welfare-related influences. If the latter option is chosen, one obtains the real value of all
consumption expenditure. But, in so doing, one also eliminates the price-influencing effect of
a variation in the welfare-yielding qualities of all goods — the very influence that one wants
to maintain in order for prices to constitute an approximate measure of well-being.

We believe that the latter option — the one we adopted for our study — is desirable for
the following reason. While the principle of diminishing marginal utility suggests that an
increase in well-being will be proportionately less than the increase in the quantity of physical
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goods consumed, the principle is based on the assumption that there is no change in their
welfare-yielding qualities. It is reasonable to assume that, through technological progress, the
welfare-yielding qualities of most goods will continue to increase for some time to come. If
so, this will largely offset the effect of the principle of diminishing marginal utility. To what
extent it does so, one cannot ascertain, however, it should be sufficient to ensure that any
positive impact that consumption-related welfare has on the GPI is well reflected by an
increase in real rather than nominal consumption expenditure.”

The Distribution Index (DI)

The criticism directed towards the next particular item — the Distribution Index (DI) —
was outlined in sub-section 3.4.5. While we have followed one of the valuation methods
denounced in some quarters, we believe the criticism is invalid. We have explained why in
sub-section 3.4.5 and invite all non-recollecting readers to revisit it.

Defensive and Rehabilitative Expenditures

The policy of subtracting defensive and rehabilitative expenditures in the calculation of
the GPI has been widely questioned (Maler, 1991; Lebergott, 1993; United Nations 1993;
Hamilton, 1994 and 1996; and Neumayer, 1999). It has been suggested that the concept of
defensive expenditure is very dubious because it is impossible to draw the line between what
does and does not constitute a defensive form of expenditure. For example, as Neumayer
(1999, p. 83) argues: “If health expenditures are defensive expenditures against illness, why
should food and drinking expenditures not count as defensive expenditures against hunger
and thirst? Are holiday and entertainment expenditures defensive expenditures against
boredom? Should they all be subtracted from personal consumption expenditures?”
Furthermore, a United Nations review of national accounting has argued that when the
concept of defensive expenditures is pushed to its logical conclusion, scarcely any
consumption expenditure contributes to an improvement in human welfare.

There is some degree of truth in the above criticism. However, there is a fundamental
difference between expenditures over and above the amount deemed necessary to satisfy
base-level needs and expenditures people feel increasingly required to make to protect
themselves against the unwanted side effects of economic activity. It is safe to say that the
latter are defensive in character and the majority of the former are not. In addition, if all
consumption expenditure was purely defensive, a lot less spending would take place since, for
example, expenditure on gourmet food at a restaurant would be pointless. Why pay a large
sum for high quality food and waiting service if one can pay a much smaller sum to meet their
defensive consumption needs?

There is no doubt that the assumptions we have made regarding defensive and/or
rehabilitative forms of expenditure are purely arbitrary. What’s more, they also result in a
significant adjustment to consumption expenditure — particularly in the case of CON(3).
However, we believe the assumptions are reasonable for the simple reason that, as Neumayer
himself suggests, a great deal of consumption expenditure is defensive and/or rehabilitative in
nature.
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The Cost of Non-renewable Resource Depletion

The criticism directed at the valuation methods used in calculating the cost of non-
renewable resource depletion is twofold. In the first instance, it is argued that the wide variety
of techniques used reflects a general lack of methodological consistency on the part of GPI
advocates. We, to a considerable extent, agree. Indeed, we believe there is a genuine need to
establish a standardised set of items and valuation techniques. Not only would this strengthen
the case for the GPI, it would also allow for more meaningful welfare comparisons across
different nations, states, and provinces.

In the second instance, Neumayer (2000) has been particularly critical of the widespread
use of the replacement cost approach. Neumayer believes a resource rent approach should be
used. Although the resource rent method has been employed in a number of GPI studies, it
typically involves a deduction of the fofal cost of non-renewable resource depletion. In many
instances, it also involves the assumption of escalating non-renewable resource prices (e.g.,
Daly and Cobb, 1989). Neumayer argues against the deduction of the total cost of non-
renewable resource depletion by claiming that El Serafy’s (1989) ‘user cost’ formula is the
correct means of calculating resource rents (see equation 6.1). The significance of El Serafy’s
user cost formula is that only a portion of the total cost of resource depletion is deducted —
not the total cost as is widely practiced.

We agree entirely with Neumayer regarding the El Serafy user cost formula. As
mentioned in Chapters 3 and 6, it is the method we have used to calculate the cost of non-
renewable resource depletion. Where we depart from Neumayer’s argument is his objection
to using a replacement cost approach. Neumayer dislikes the replacement cost approach
because he believes there is no reason why non-renewable resources need to be fully replaced
in the present when there are reserves available for many years to come. If there is no current
requirement to fully replace non-renewable resources then, according to Neumayer, it is
wrong to use a replacement cost approach to calculate the cost of depletion.

We disagree with Neumayer because, in our view, the GPI seeks to incorporate a
Hicksian sustainability element. As such, the GPI is designed to capture the sustainable nature
of economic activity as well as the economic welfare it generates. While the present quantity
of resources being extracted from non-renewable resource stocks can be sustained for some
time without having to find or establish a renewable resource replacement, this doesn’t mean
that it can be sustained indefinitely. And while it may not be necessary to think about a
replacement resource for some time, for proper accounting purposes, the actual cost of
establishing a renewable resource substitute must be attributed to the point in time when the
depletion took place. Indeed, this is the basis behind the El Serafy user cost method.

It might be argued that we are being inconsistent here — after all, we are arguing in
favour of the replacement cost approach while also promoting the use of El Serafy’s user cost
formula. The El Serafy user cost formula is regarded as just one of many ways to execute the -
resource rent approach.

However, the beauty of the El Serafy user cost formula is that it can be used to calculate
resource rents and replacement costs. It is a resource rent method in that the portion of the
proceeds from resource extraction that does not constitute a user cost is a genuine resource
rent (X). It is also a replacement cost method in that the portion of the proceeds fiom resource
extraction that constitutes a user cost is, in fact, the genuine cost of resource asset
replacement (R — X). Since it is the user cost that ought to be deducted when calculating the
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GPI, the El Serafy formula serves its purpose as a replacement cost means of estimating the
cost of resource depletion. Therefore, it is not correct to say that the user cost approach is
exclusively a resource rent method.

Assuming the Escalation of Resource Prices over Time

It was pointed out above that the cost of non-renewable resource depletion is often
calculated on the assumption of escalating resource prices over the study period. This, too,
has been criticised given that most commodity prices have historically fallen in real terms
(Neumayer, 2000).

Neumayer’s observation that most commodity prices have not increased in real terms is
entirely correct. So why have we made a conflicting assumption? In view of the expected life
of many non-renewable resources and the projected rates of depletion, the price of non-
renewable resources should have already begun fo rise to reflect their impending absolute
scarcity. That they have not simply demonstrates that markets, while very good at signalling
relative scarcities (e.g., the scarcity of oil relative to coal), are woefully inadequate at
signalling the absolute scarcity of the total quantity of all resources available for current and
future production (Howarth and Norgaard, 1990; Norgaard, 1990; Bishop, [993; Daly, 1996;
and Lawn, 2004b).

Should one use the actual market prices of non-renewable resources to assist in the
calculation of the GPI if they fail to reflect their increasing absolute scarcity? We think not.
To get an accurate picture of sustainable well-being, one should use the best estimate of rising
non-renewable resource prices. Many studies have used a 3% escalation factor. In our
calculation of the GPI for Victoria, Australia, and the Rest-of-Australia, a 2% escalation
factor was assumed. In all, an assumed escalation of non-renewable resource prices seems in
our mind justified.

Cumulative Environmental Costs

The final contentious valuation issue relates to whether the deduction term for the cost of
lost agricultural land, excessive irrigation water use, and long-term environmental damage
should, in each case, be a cumulative total. By cumulative we mean that the amount deducted
for each year is equal to the annual cost plus the accumulated cost from previous years.
Neumayer (2000) believes this practice is flawed since it involves double counting. He
believes that only the present cost should be deducted.

Neumayer has a very good point here and unless accumulation of the cost can be
adequately justified, it should be abandoned. However, we believe accumulation can be
justified because the GPI attempts to measure the sustainable well-being of a nation or state at
the time it is being experienced. In the case of lost agricultural land, excessive irrigation water
use, and long-term environmental damage, the impact on the sustainable well-being in a given
year depends very much on actions taken in the past. Hence, the total cost in any given year
must reflect the amount required to compensate a nation’s or state’s citizens in that year for
the cumulative impact of past as well as present economic activities.
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7.1.4 The GPI is not a True Measure of ‘Sustainable’ Well-being

Although the fundamental aim of the GPI is to measure the sustainable well-being of a
nation or state, it has been suggested that the GPI fails in terms of the ‘sustainability’ side of
the coin. To understand why, we need to reconsider the Hicksian concept of sustainability
outlined in Chapters 2 and 3.

In the specific case of sustainable well-being, the key aspect of Hicks® concept is the need
to keep welfare-generating capital intact. As mentioned a number of times during this report,
capital comes in essentially two forms: (a) human-made capital, such as producer goods
(plant, machinery, and equipment) and durable consumer goods; and (b) natural capital, such
as forests, sub-soil assets, fisheries, water resources, and critical ecosystems.

There are, however, two schools of thought as to what form of capital must be kept intact
to ‘sustain’ the well-being of a nation’s or state’s citizens. The first is commonly referred to
as the ‘weak’ sustainability school. To achieve weak sustainability, it is only deemed
necessary to maintain a combined stock of human-made and natural capital. It matters not
whether one of the two forms of capital is in decline since it assumed that both forms of
capital are adequate substitutes for each other (Pearce and Turner, 1990; Daly, 1996).

The second school of thought is the ‘strong’ sustainability school. Advocates of strong
sustainability believe that natural capital provides a range of critical sustainability services
that human-made capital is unable to fully replicate. They therefore believe that human-made
and natural capital are complements not substitutes and, in order to achieve sustainability, the
two forms of capital must be individually kept intact — especially natural capital.

We belong to the strong sustainability school for the simple reason that we believe
human-made and natural capital are complementary forms of capital. It is undeniably true that
advances in the technology embodied in human-made capital can, for some time at least,
reduce the resource flow required from natural capital to produce a given physical quantity of
physical goods. However, for three related reasons, this does not amount to substitution
(Lawn, 1999). First, technological progress only reduces the high entropy waste generated in
the transformation of natural capital to human-made capital.”’ It does not allow human-made
capital to “take the place of” natural capital.

Second, because of the first and second laws of thermodynamics, there is a limit to how
much production waste can be reduced by technological progress. This is because 100%
production efficiency is physically impossible; there can never be 100% recycling of matter;
and there is no way to recycle energy at all.

Third, a value of one or more for the elasticity of substitution between human-made and
natural capital is necessary to demonstrate the adequate long-run substitutability of the former
for the latter. It has recently been shown that the value of the elasticity of substitution derived
from a production function obeying the first and second laws of thermodynamics is always
less one (Lawn, 2004c). Thus, the production of a given quantity of human-made capital
requires a minimum resource flow and, therefore, a minimum amount of resource-providing
natural capital (Meadows et al., 1972; Pearce et al., 1989; Costanza et al., 1991; Folke et al.,
1994; Daly, 1996). It is for these reasons that we believe that natural capital maintenance is
required to ensure the ecological sustainability of economic activity.

The problem with the GPI is that it merely counts the cost of the various natural capital
services lost in the provision of welfare-yielding goods. While it is vital to obtain a better
measure of well-being by subtracting the cost of environmental damage, it is equally
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important to know when a nation’s or state’s stock of natural capital has declined to such an
extent as to render the welfare it enjoys ecologically unsustainable. The GPI does not provide
this information. As such, the GPI requires supplementation to accurately reveal the
‘sustainable’ well-being of a nation or state.

Given the need to keep natural capital intact, we believe it is advisable to undertake
biophysical assessments of resource stocks and critical ecosystems and present the
information in something akin to a natural capital account. Diminution of natural capital over
time would indicate that a nation’s or state’s well-being — whether rising or falling — is
becoming increasingly unsustainable.

As a back-up to the natural capital account, a comparison between a nation’s or state’s
ever-changing ecological footprint and biocapacity could also be provided (see Wackernagel
et al., 1999). In this particular instance, the surpassing of the latter by the former would also
indicate the unsustainable nature of economic activity.

7.1.5 The GPI Fails to Reflect the Potential Future Impact of Present Actions

The final weakness of the GPI relates to its failure to reflect the potential impact of present
actions and policies. For example, while the GPI conveys useful information about the current
manifestations and immediate effects of past and present activities, it reveals little if anything
about the potential impact of current activities. This weakens the policy-guiding value of the
GPL

It might, therefore, be expedient to calculate a second GPI value that incorporates the
probable future benefits and costs of current actions (i.e., attributes future benefits and costs
to the present calculation of the GPL.). This could be achieved by employing forecasting
techniques put forward by Asheim (1994 and 1996), Pezzey (1993), and Pezzey and Wiltage
(1998). Ideally, if a nation or state introduced policies to move the economy towards a more
sustainable, just, and efficient mode of operation, the value of the second GPI value would be
higher than the standard GPI to reflect the forecasted net benefits. A lower accompanying
measure of economic welfare would reflect the failure of present policies. Indeed, if our
evidence is valid concerning the potential harm of high rates of economic growth to
sustainable well-being, the implementation of growth-based policies should result in a lower
rather than higher supplementary GPI value. In addition, the failure to introduce qualitative
improvement initiatives ought to be reflected by a gradual widening of the gap between the
supplementary GPI and the standard GPI.

7.2 THE NEED FOR A MORE INFORMATIVE INDICATOR
AND DATA-COLLECTING FRAMEWORK

Our assessment of the performance of the Victorian economy vis-a-vis the Rest-of-
Australia was made inordinately difficult by the lack of appropriate data sources. It not only
forced us to confine our study to the period from 1986 to 2003 (we would have preferred to
have gone back to the 1960s) it meant that certain items could not be calculated using our
preferred valuation method. For example, it was necessary to obtain and use data for both
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Australia and Victoria that clearly involved a consistent data gathering process. While we
were able to locate data that met this requirement, the data was not always as comprehensive
as we would have liked. Often the more suitable and valuation-friendly data existed in an
inconsistent form or at the national level only.

The impact of data limitations on our study was obvious — we were often forced to make
heroic valuation assumptions that meant some items were destined to be, at best, distant
approximations of their correct value. Having said this, we applied each valuation method
consistently over the study period and were at pains to ensure our estimations of the social
and environmental costs erred on the conservative side. Hence, while the total GPI values
may not be entirely accurate, we are relatively confident that the trend movement in per capita
GPI(3) for both Victoria and the Rest-of-Australia are reliable indications of the changing
well-being of Victorian and remaining Australian citizens over the study period. Since we
have not provided ecological footprint estimates or a natural capital account for both Victoria
and the Rest-of-Australia, we are far less confident that the respective GPIs reflect a level of
well-being that can be ‘ecologically sustained’ into the distant future. However, we are
adamant that per capita GPI(3) is a better indicator of sustainable well-being than per capita
GSP (Victoria) and per capita GDP (Australia and Rest-of-Australia).

To improve the reliability of future GPI estimates, we believe it would be efficacious to
establish an indicator framework that is specifically designed to accurately measure the values
of each component item. An indicator framework of this nature would be doubly valuable
because it would: (a) provide researchers and policy-makers with detailed statistical
information concerning each item, and (b) advance their capacity to address concerning issues
through the formulation of appropriate remedial measures.*

On the whole, economic data already exists in quite detailed form at both the national and
state levels in Australia. It must be said, however, that the value of the stock of consumer
durables is not available at the state level. To maintain consistency, we were forced to
abandon the Australia-wide data and employ our own valuation approach to both Victoria and
Australia.

Social and environmental data, particularly the latter, exists in an inconsistent and
incongruous form that would appear to reflect the often piecemeal approach to policy-making
in these two areas. State-based data is particularly difficult to access. To the credit of the
Australian Bureau of Statistics, significant improvements have been made in the collection of
social and environmental data. However, its compilation is often the product of irregular
studies whereby the data gathering process and the valuation methods employed differ over
time. This renders the use of data across time ineffectual. It is also why, in our study, we often
had to select a point value estimate of a benefit or cost item and establish an index to weight
the value over the study period.

From the point of view of environmental data, there is an urgent need to establish stock
and flow accounts of the various resource types and other natural capital assets at both the
national and state levels. Regular ecosystem monitoring and annual updates of ecosystem
health are also crucial. We find at extraordinary that data of this type does not exist in a
comprehensive and user-friendly form.

Also desperately required are regular valuation studies to estimate the different social and
environmental benefits and costs of economic growth. Of course, to be of value, these studies
would ideally make use of annually updated data so as to ensure the consistency of valuations
across time. We also think it is bewildering that the cost of such things as native vegetation
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clearance, loss of old growth forests, and dryland salinity is not regularly and scrupulously
estimated by relevant government departments. In all, much could and should be done to
facilitate more accurate estimates of the GPI and other alternative indicators of sustainability
and human well-being.

NOTES

22
23

Much of what is discussed in section 7.1 is drawn from Lawn (2005).

If it has one negative aspect, it is the fact that it may render causality between the GPI and its component items
more difficult to establish.

M There are attempts being made to capture the qualitative dimension of goods, in particular, producer goods,
through the use of hedonic pricing techniques (Moulton, 2001). We are currently engaged in experimental work to
adjust the prices of certain types of goods (e.g., computers and telecommunication goods) to reflect their rapid
qualitative improvement in recent years.

* To understand what is meant by low and high entropy matter-energy, the importance of the first and second laws
of thermodynamics must be revealed. The first law of thermodynamics is the law of conservation of energy and
matter. 1t declares that energy and matter can never be created or destroyed. The second law is the Entropy Law. It
declares that whenever energy is used in physical transformation processes, the amount of usable or ‘available’
energy always declines. While the first law ensures the maintenance of a given quantity of energy and matter, the
Entropy Law determines that which is usable. This is critical since, from a physical viewpoinl, it is not the total
quantity of matter-energy that is of primary concern, but the amount that exists in a readily available form.

The best way to illustrate the relevance of these two laws is to provide a simple example. Consider a piece of

coal. When it is burned, the matter-energy embodied within the coal is transformed into heat and ash. While the first
law ensures the total amount of matter-energy in the heat and ashes equals that previously embodied in the piece of
coal, the second law ensures the usable quantity of matter-energy does not. In other words, the dispersed heat and
ashes can no longer be used in a way similar to the original picce of coal. To make matters worse, any attempt to
reconcentrate the dispersed matter-energy, which requires the input of additional energy, resulls in more usable
energy being expended than that reconcentrated. Hence, all physical transformation processes involve an
irrevocable loss of available energy or what is sometimes referred to as a ‘net entropy deficit’. This enables one to
understand the use of the term low entropy and to distinguish it from high entropy. Low entropy refers to a highly
ordered physical structure embodying energy and matter in a readily available form, such as a piece of coal
Conversely, high entropy refers to a highly disordered and degraded physical structure embodying energy and
matter that is, by itself, in an unusable or unavailable from, such as heat and ash. By definition, the matter-energy
used in economic processes can be considered low entropy resources whereas unusable by-products can be
considered high entropy wastes.
% Having said this, many of the items are interrelated and thus, from a policy perspective, cannot be dealt with in
isolation. Given that a high rate of economic growth appears to be a major underlying cause of escalating
environmental costs, policies to reduce environmental damage will need to focus on ‘scale-related’ issues and not so
much on improved environmental management.



CHAPTER 8

SUMMARY AND CONCLUSIONS

Measuring genuine progress is vital if we wish to be better informed of the impact that
our policy-makers are having on our sustainable well-being. Improved indicators of genuine
progress also enable policy-makers to properly assess the worthiness of past policies and the
reasons underlying their failure or success.

Unfortunately, policy-makers continue to steer national and state economies using Gross
Domestic Product (GDP) and Gross State Product (GSP) as their genuine progress
compasses. GDP and GSP fail to encapsulate the full impact of a growing national or state
economy on sustainable well-being. GDP and GSP not only ignore non-market production,
they overlook many social costs and make no allowance for the impact that a change in the
distribution of income can have on aggregate welfare.

GDP and GSP are also deficient in that their calculation assumes that all current
consumption expenditure is welfare-enhancing in the present when, in fact, current
expenditure on consumer durables generates welfare benefits in future years. The same also
applies to the treatment of publicly-provided service capital and net capital investment.

We think it is high time that policy-makers utilise a more appropriate compass when
designing welfare-enhancing policies and believe the Genuine Progress Indicator (GPI) is a
useful starting point. Comprised of economic, social, and environmental benefit and cost
items, the GPI integrates the wide-ranging impacts of economic growth into a single
monetary-based index. Whilst the GPI includes some of the national accounting values used
in the computation of GDP and GSP, its calculation accounts for a number of benefits and
costs that invariably escape market valuation.

We do not deny that the GPI has some deficiencies. However, we believe the GPI has a
sound theoretical foundation and is the best indicator of sustainable well-being so far devised.
Should a more informative indicator framework, better data sources, and improved valuation
methods be established, we are convinced that the existing weaknesses of the GPI can be
eliminated.

Our GPI study reveals that Victoria’s per capita GPI(3) fluctuated over the study period
(1986-2003) but, overall, rose from a value of $18,839 per Victorian in 1986 to $22,951 per
Victorian by 2003. This constituted a 21.8% rise in sustainable well-being over the study
period or an average rate of increase of 1.46% per annum.
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It is also clear to us that Victoria’s per capita GSP greatly overstated the sustainable well-
being of the average Victorian. For instance, our study shows that the difference between
Victoria’s per capita GSP and per capita GPI(3) averaged around $9,500 per Victorian over
the study period. Beginning with a disparity of $7,905 per Victorian in 1986, the difference
between per capita GSP and per capita GPI(3) increased to $11,136 per Victorian by 2003.

Interestingly, despite a dramatic decline in the growth rate of the Victorian economy
between 1989 and 1992, Victoria’s per capita GPI(3) did not decline over this period
($19,957 per Victorian in 1989 and $20,535 per Victorian in 1992). Moreover, one of the
largest increases in Victoria’s per capita GPI(3) occurred in 1994 — a low-growth year that
followed three previous years of low growth. Conversely, the high rate of growth of the
Victorian economy between 1995 and 2000 did not significantly increase Victoria’s per capita
GPI(3) ($25,335 per Victorian in 1995 and $26,499 per Victorian in 2000). [ndeed, Victoria’s
per capita GPI(3) fell in 2000 — a high-growth year.

It would appear to us that the high growth rates of the Victorian economy over the past
decade have failed to translate effectively into the sustainable well-being of the average
Victorian. This suggests that the extra benefits generated by high rates of growth were largely
offset by the ever-increasing rise in social and environmental costs. We therefore believe that
Victoria’s per capita GPI(3) would have been higher in 2003 if the Victorian economy had
been physically smaller but qualitatively better (i.e., if better goods were produced rather than
a lot more goods).

A number of factors impacted on Victoria’s per capita GPI(3) over the study period. The
minor influences were:

e the rise in the service from consumer durables (SCD) after 1996;

e the decrease in the welfare from publicly-provided service capital (WPPSC) between
1992 and 1997;

e the increase in the combined cost of crime and family breakdown after 1996.

The major influences on Victoria’s per capita GPI(3) included:

e the sheer magnitude of weighted CON(3) and its sharp increase after 1997,

e the steep rise in the Distribution Index (DI) between 1992 and 1997,

e the value of unpaid work (non-paid household work plus volunteer work);

e the rapid increase in the cost of unemployment (broadly defined) between 1990 and
1994 and the continuing relative high cost of unemployment between 1996 and 2003
despite the significant fall in the official unemployment rate;

e the wild fluctuations throughout the study period of Victoria’s share of the change in
Australia’s foreign debt;

o the increasing cost of environmental damage (lost natural capital services) — in
particular, the rising cost of long-term environmental damage caused by Victoria’s
excessive rate of energy consumption.

As for the performance of Victoria compared to the Rest-of-Australia (Australia minus
Victoria), our study shows that the sustainable well-being of the average Victorian was
consistently higher than that of the average person living elsewhere in Australia. Beginning
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with a difference in per capita GPI(3) of $2,105 per person in 1986, the disparity between
Victoria and the Rest-of-Australia increased to $4,331 per person by 2003. In percentage
terms, the per capita GPI(3) of the Rest-of-Australia increased by 11.3% compared to the
21.8% rise in Victoria’s per capita GPI(3). Crucially, the difference between the per capita
GPI(3) of Victoria and the Rest-of-Australia grew most intensely between 2000 and 2003,

Not unlike the circumstances existing in Victoria, we found that the continuing high
growth rates of the Rest-of-Australian economy had a detrimental impact on sustainable well-
being. Indeed, the similar relationship between per capita GPI(3) and the prevailing growth
rates of the Victorian and Rest-of-Australian economies reaffirms out belief that the average
Australian would have been better off had the policy emphasis throughout Australia been
directed towards distributional equity, resource use efficiency, and natural capital
maintenance.

Minor factors underlying the difference between the per capita GPI(3) of Victoria and the
Rest-of-Australia were:

e  Victoria’s lower per capita cost of unemployment (broadly defined) in the latter
years of the study period resulting from Victoria’s capacity to create a larger number
of full-time jobs;

e  Victoria’s higher Ecosystem Health Index (EHI) arising from its much smaller rate
of native vegetation clearance over the study period.

Major reasons for Victoria’s superior per capita GPI(3) include:

e  Victoria’s lower per capita cost of non-renewable resource depletion, particularly
after 1993;

e  Victoria’s significantly lower per capita cost of lost agricultural land;

e overall, and given the similar per capita consumption-related welfare of Victoria and
the Rest-of-Australia throughout the study period, Victoria’s much lower social and
environmental costs. Victoria’s environmental performance was vastly superior as
reflected by its considerably lower per capita cost of lost natural capital services.

Having said this, Victoria was outperformed by the Rest-of-Australia in terms of:

e  excessive rates of irrigation water use;
e per capita energy consumption;
e and, to a lesser extent, air pollution.

From a policy viewpoint, we admit that the Victorian Government is limited in its
capacity to increase Victoria’s GPI because a great deal of what impacts on the Victorian
economy remains the exclusive policy domain of the Federal Government. This aside, we
believe that the Victorian Government can play a significant role in boosting the sustainable
well-being of the average Victorian as well as maintain if not accentuate the superior relative
performance of Victoria.

On examination of the Victorian Government’s recent economic statement Victoria:
Leading the Way, we feel it is primarily designed to boost the state’s GSP. Given our
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reservations regarding the relationship between GSP growth and sustainable well-being, we

believe the Victorian Government should be doing more to integrate economic, social, and

environmental policies rather than treating each policy domain separately. More should also

be done to treat all benefits and costs alike since, regardless of their origin, they impact

equally on Victoria’s sustainable well-being even if they are not reflected in Victoria’s GSP.
Some of the policies we believe would increase Victoria’s GPI include:

e the introduction of tax incentives and/or subsidies to promote research and
development into ‘green’ technologies;

e  better targeted infrastructural investment to assist in the emergence and development
of tomorrow’s key industries — i.e., industries that will significantly raise
productivity, increase Victoria’s rate of energy efficiency, and elevate standards of
production excellence to new heights;

e an import-replacement policy centred around a competitive industry base and the
facilitation of high-tech, value-adding, and resource-saving industries;

e the maintenance of world-class universities, including protection from the potential
degenerative effects of standards-lowering competition;

e a regulatory reform process that reduces compliance costs for Victorian businesses
without forgoing the welfare benefits that regulations are designed to protect;

e industrial relations reform involving the establishment of genuinely flexible labour
markets that provides workers with greater work-leisure-family options while
simultaneously protecting full-time work entitlements. Industrial relations reform
must also engender greater workplace trust and the establishment of well-defined
internal career paths supported by a dual employer-employee commitment to on-
going training;

e ecological tax reform that would initially involve the manipulation of the tax system
to: (a) reward ‘welfare-increasing’ business behaviour (e.g., activities that add
greater value in production); (b) encourage the development and uptake of resource-
saving technologies; (c¢) reduce the proportion of private sector investment being
directed into non-productive, ‘rent-secking’ ventures; and (d) penalise
environmentally-destructive behaviour (e.g., high energy-intensive and polluting
activities). To ensure Victoria’s ecological footprint is commensurate with the
biocapacity of its natural environment, an ecological tax reform package must
eventually be remodelled to include tradeable permit systems;

e finally, a Job Guarantee program based on a revitalised full employment
commitment that would not only reduce inequities in the system, but would
eliminate the destructive social cost of unemployment, underemployment, and
labour underutilisation.



CHAPTER 9

GPI CALCULATIONS AND DATA SOURCES

9.1 INTRODUCTION

This chapter is provided to transparently reveal the valuation methods and data sources
used in the derivation of the items that make up the GPL At the end of the chapter, tables are
supplied to show exactly how the final value of each item was calculated. The items discussed
correspond to those appearing in Tables 4.1 (Victoria), 5.1 (Rest-of-Australia), and 9.1
(Australia). It should be noted that the final values of each item shown in Tables 4.1, 5.1, and
9.1 appear in ‘bold’ in the tables provided at the rear of this chapter.

9.2 THE CALCULATION OF THE GPI ITEMS

In the case of some items, derivation of the annual values was not required — the values
could simply be drawn from national and state accounting sources produced by the Australian
Bureau of Statistics (ABS). This applied to most of the economic items. Conversely, the
social and environmental benefit and cost items were generally calculated by assigning a
monetary estimate to the social or physical environmental data relating to the particular item
in question. In a number of instances, we relied upon a previous point estimate of a social or
environmental cost and established an index to estimate the changing cost over the study
period. This is not the ideal method of calculation. However, because of data limitations
previously discussed in Chapter 7, this was often the only method available to us.

9.2.1 Items a, b, ¢: Consumption Expenditure (Private and Public) - CON(1),
CON(2), and CON(3)

The values pertaining to consumption expenditure were sourced directly from published
ABS national and state accounts. The values of CON(1), CON(2), and CON(3) were obtained
by adjusting consumption expenditure as per Table 3.2. The values are revealed, in full, along
with the adjustments to each consumption category in Tables 9.2 (Australia), 9.3 (Victoria),
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118 Philip Lawn and Matthew Clarke

and 9.4 (Rest-of-Australia). The values for the Rest-of-Australia were determined by
subtracting Victoria’s consumption expenditure from that of Australia.
Data sources:
ABS, Catalogue No. 5204.0.
ABS, Catalogue No. 5220.0.
Foster, R. (1996), Australian Economic Statistics: 1949-50 to 1994-95, Reserve Bank of
Australia Occasional Paper No. 8.

9.2.2 Item d: Expenditure on Consumer Durables (ECD)

Like the previous items, the expenditure on consumer durables (ECD) was sourced from
ABS national and state accounts. The values for the expenditure on the different categories of
consumer durables (e.g., clothing and footwear; furnishings and household equipment; and
purchases of vehicles) are shown in italics in Tables 9.2 (Australia), 9.3 (Victoria), and 9.4
(Rest-of-Australia). The final ECD values for each year are the sum of the italicised values.
They are also revealed in Table 9.5. Once again, the values for the Rest-of-Australia were
determined by subtracting the Victorian values from that of Australia.

Data source: As per items a, b, and c.

9.2.3 Item e: Stock of Consumer Durables

To determine the annual service provided by consumer durables, it was first necessary to
estimate the value of the existing stock. We assumed that the stock of consumer durables
would, on average, endure for ten years. Thus, in order to calculate the value of the existing
stock, we assumed that its value was the sum of the previous ten years’ expenditure on
consumer durables (i.e., consumer durables purchased eleven or more years ago were
assumed to be fully ‘consumed’). The annual values of the stock of consumer durables are
revealed in Table 9.5.

Data source: As per item d.

9.2.4 Item f: Service from Consumer Durables (SCD)

The annual service from consumer durables (SCD) was calculated by multiplying the
start-of-year stock value by 0.1 (10%). The annual service from consumer durables is
revealed in Table 9.5,

Data source: As per item d,

9.2.5 Items g, h, and i: Adjusted CON(1), CON(2), and CON(3)

The values for adjusted CON(1), CON(2), and CON(3) were derived by following
equation (3.1).
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9.2.6 Item j: Distribution Index (DI)

As explained in Chapter 3, the DI we used to weight adjusted CON(I), CON(2), and
CON(3) was constructed on the basis that a fall in the ratio of the median annual income to
per capita GDP or GSP represents a growing gap between the income of the rich and the poor.

To construct the DI for Australia, we began by obtaining the median weekly incomes for
the census years of 1986, 1991, 1996, and 2001. We then multiplied the weekly incomes by
52 to obtain annual values for each of these four years. For the intervening years, we used
straight-line interpolation and subsequently altered the nominal values to acquire the real
median annual incomes for each year at 2002-03 prices.

Having done this, we then calculated the ratio of real median annual incomes to per
capita real GDP and set the ratio for 1986 at an index value of 100.0. The DI for each year
after 1986 was obtained by: (a) multiplying the previous year’s index value by the previous
year’s ratio of real median annual incomes to per capita real GDP; and (b) dividing the result
for (a) by the current year’s ratio of real median annual incomes to per capita real GDP
(Table 9.6).

We applied the same method for Victoria except, naturally, we used Victorian values
(Table 9.7). As for the Rest-of-Australia, it was first necessary to calculate the median weekly
incomes for 1986, 1991, 1996, and 2001. To do this, we determined the ratio of Victoria’s
population to that of the Rest-of-Australia and then used the ratio in the following equation:

Rest-of-Australia med. income =

Aust med. income — ’Vic med. income x (Vic pop/ROA pop)”

©.1)
[l ~(Vic pop/ROA POP)]

To calculate the annual DI values for the Rest-of-Australia, we followed the same
procedure used to calculate the DI for Australia and Victoria (Table 9.8).

Data sources:

ABS, Census of Population and Housing (various), AGPS, Canberra.

ABS, Catalogue No. 5204.0.

ABS, Catalogue No. 5220.0.

ABS, Catalogue No. 3101.0.

ARBS, Catalogue No. 3105.0.65.001.

ABS, Catalogue No. 3311.2.55.001.

9.2.7 Items Kk, 1, and m: Weighted CON(1), CON(2), and CON(3)

The annual values of weighted CON(1), CON(2), and CON(3) were calculated by
applying the Distribution Index to the adjusted measures of CON(1), CON(2), and CON(3) as
per equation (3.2).
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9.2.8 Ttem n: Welfare from Publicly-provided Service Capital (WPPSC)

The welfare generated by publicly-provided service capital (WPPSC) is equal to the
consumption or depreciation value of government-provided service capital (e.g., roads,
bridges, schools, hospitals, and museums). This value is not provided by the ABS national
and state accounts.

To calculate WPPSC for Australia and Victoria, we first estimated the public sector share
of the consumption of fixed capital (DEP). To do this, we multiplied the total consumption of
fixed capital by the ratio of public to private sector investment. This gave us an estimated
value of the consumption of publicly-provided fixed capital. We then multiplied this value by
0.75 on the assumption that 75% of all government investment spending is on service capital
rather than producer goods. The annual values of WPPSC for Australia, Victoria, and the
Rest-of-Australia, and the steps involved in their calculation appear in Table 9.9. The Rest-of-
Australia values were the ditference between the Australian and Victorian values.

Data sources:

ABS, Catalogue No. 5204.0.

ABS, Catalogue No. 5220.0.

9.2.9 Item o: Value of Non-paid Household Labour

The estimated number of unpaid household labour hours in Australia in 1997 was 17.669
billion (ABS, 2000, Catalogue No. 5240.0). Given there were 6.998 million households in
1997, this amounts to 2,524.7 hours of unpaid household work per Australian household. To
estimate the number of unpaid household labour hours in other years during the study period,
we assumed that labour-reducing technological progress embodied in household appliances
increased at a rate of 1% per annum. We therefore adjusted the hours of unpaid household
work per Australian household upwards by 1% per annum in the years prior to 1997, and
downwards by the same percentage in the years following 1997. We then multiplied the
estimated hours of unpaid household work per Australian household per year by the changing
number of households in Australia. This provided us with the total number of household
labour hours for each year over the study period.

In a 1997 ABS study on unpaid household labour, a range of valuation methods were
used to determine the value of unpaid household work. One of the methods used — and the
one we employed — was the net opportunity cost method. The net opportunity cost of one
household labour hour was $13.47 in 1997. This is equivalent to $15.41 per hour in 2002-03
prices. Based on the assumption that the real value of one household labour hour remained
unchanged over the study period, we finally calculated the total value of Australia’s unpaid
household labour by multiplying the total number of household labour hours for each year by
$15.41 per hour (Table 9.10). We adopted the same approach for Victoria and assumed that
the values for the Rest-of-Australia were equal to the values calculated for Australia less the
Victorian values (see also Table 9.10).

Data sources:

ABS (1994), Catalogue No. 5240.0.

ABS (2000), Catalogue No. 5240.0.
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9.2.10 Item p: Value of Volunteer Labour

The value of volunteer labour was calculated along similar lines to non-paid household
labour. The net opportunity cost method was again used, while it was also assumed that the
net opportunity cost of one volunteer hour in 1997 was equivalent to $15.41 per hour in 2002-
03 prices. We also assumed that the net opportunity cost of one volunteer hour remained
unchanged over the study period.

There were two major studies conducted by the ABS to determine the value of volunteer
work in Australia — one in 1992; the other in 1997. The ABS estimated that the number of
volunteer hours of labour undertaken by Australians was 1.47 billion in 1992 and 1.78 billion
in 1997. To determine the number of volunteer hours undertaken in other years during the
study period, we used a straight line interpolation technique. As revealed in Table 9.11, the
total value of Australia’s volunteer labour was calculated by multiplying the total number of
volunteer labour hours by $15.41 per hour.

To determine the value of volunteer labour in Victoria, we used a 1995 and 2000 time
survey to ascertain Victoria’s share of Australian volunteer labour. We again used a straight
line interpolation technique to ascertain the number of volunteer labour hours in each year
and multiplied the annual values by $15.41. The values for the Rest-of-Australia wete
calculated by subtracting the Victorian from the Australian values (see also Table 9.11).

Data sources:

ABS (2001), Catalogue No. 4441.0.

ABS (2000), Catalogue No. 5240.0.

9.2.11 Item q: Cost of Unemployment, Underemployment, and Labour
Underutilisation -

The cost of unemployment (broadly defined) was calculated using comprehensive hours-
based measures of labour underutilisation developed by the Centre of Full Employment and
Equity (CofFEE). We began our estimation exercise by determining the ratio of the official
unemployment rate to CofFEE’s CUS rate of unemployment. The CU8 rate equals the official
unemployment rate plus CofFEE’s estimates of hidden unemployment and underemployment.

This ratio was then multiplied by the number of people officially estimated by the ABS to
be unemployed to obtain an equivalent number of people unemployed as per the CU8
definition. We then assumed that the cost per unemployed person was equal to the real
minimum wage less the sum of the unemployment welfare payment and the average rent
assistance allowance (i.e., real minimum wage minus $240.50 at 2002-03 prices). The total
cost of CU8 unemployment was calculated by multiplying the number of people unemployed
as per the CUS definition by the cost per unemployed person (Table 9.12).

The one problem we did have in calculating the cost of CU8 unemployment was the
difficulty obtaining the nominal minimum weekly wage for years prior to 1996. We therefore
used the award rates of pay indices for the years 1986 to 1996 to estimate the change in the
nominal minimum weekly wage between 1986 and 1995.
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The cost of CU8 unemployment for Victoria was calculated using the same approach as
that used for Australia (Table 9.13). The Rest-of-Australia cost of CU8 unemployment was
determined by subtracting the Victorian cost from the Australian cost (see also Table 9.13).
Data sources:
ABS, Catalogue No. 6105.0.
ABS, Catalogue No. 6202.2.
ABS, Catalogue No. 6203.0.
ABS, Catalogue No. 6265.0.
ABS, Catalogue No. 6302.0.
CLMI (CofFEE) (2004), An Alternative View of the Labour Market, May 2004
(http://el.newcastle.edu.au/coffee).

National Coalition Against Poverty (NCAP) (2003), Poverty Scorecard for Australia:
2003.

Salvation Army (2003), Poverty in Australia: Fact Sheet, The Salvation Army of
Australia.

9.2.12 Item r: Cost of Crime

As mentioned in Chapter 3, the calculation of the total cost of the crime involved
aggregating the cost of six categories of crime — namely, homicide, assault, robbery, break
and entry, motor vehicle theft, and other theft. We established separate crime indexes for each
crime category based on the number of reported cases for each year of the study period. We
did this for both Australia and Victoria.

The individual crime indexes were then multiplied by the estimated cost of each category
of crime for the years 1988 (Walker, 1992), 1996 (Walker, 1997), and 2001 (Mayhew, 2003)
(Table 9.14). We adopted the same approach for Victoria and assumed the real cost per each
crime category was the same in Victoria as it was for Australia (Table 9.15). The cost of
ctime for the Rest-of-Australia was assumed to equal the difference between the Australian
and the Victorian cost of crime (also Table 9.15 and Figure 9.1).
Sources:
ABS, Catalogue No. 1301.0 (various).
ABS, Catalogue No. 1301.2 (various).
ABS (2003), Catalogue No. 4102.0.
ABS (2002), Catalogue No. 4509.0.
ABS (2004), Catalogue No. 4510.0.
Australian Institute of Criminology (2003), Australian Crime: Facts and Figures, 2003,
AIC, Canberra.
Mayhew, P. (2003), ‘Counting the costs of crime in Australia’, Australian Institute of
Criminology: Trends and Issues, No. 247, AIC, Canberra.
Walker, J. (1992), ‘Estimates of the cost of crime in Australia in 1988’, Australian
Institute of Criminology: Trends and Issues, No. 39, AIC, Canberra.
Walker, J. (1997), ‘Estimates of the cost of ctime in Australia in 1996’, Australian
Institute of Criminology: Trends and Issues, No. 72, AIC, Canberra.
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Figure 9.1: Cost of crime in Victoria, 1986-2003

9.2.13 Item s: Cost of Family Breakdown

We calculated the cost of family breakdown by using the number of divorces as a proxy
for family disunity and dysfunctionality. Based on evidence provided in a Report of the
House of Representatives Standing Committee on Legal and Constitutional Affairs (1998),
we assumed that the cost per divorce was around $20,000 in 1990 (legal fees, counselling
costs, disruption to children, psychological impact). This equated to $27,287 per divorce at
2002-03 prices. We assumed that this cost remained constant throughout the study period.

Based again on evidence from the above Report that the average duration of a marriage
that ends in divorce is around ten years, we assumed that number of dysfunctional families in
any one year was equal to four times the number of divorces for that year. We assumed that
the cost per dysfunctional family was half that of a divorce (i.e., $13,644 at 2002-03 prices).

The total cost of family breakdown was then calculated by summing the cost of divorce
and the estimated cost of family dysfunction (Table 9.16 for Australia; Table 9.17 for Victoria
and the Rest-of-Australia).

Sources:

ABS, Catalogue No. 1301.0 and 1301.2 (various).

ABS, Catalogue No. 3101.0, 3310.0 and 3307.0.55.001.

ABS, Catalogue No. 3311.2.55.001.

ABS (2003), Catalogue No. 4102.0.

Report of the House of Representatives Standing Committee on Legal and Constitutional

Affairs (1998), To Have and fo Hold: Strategies to Strengthen Marriage and
Relationships, Commonwealth of Australia, Canberra.
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9.2.14 Item t: Change in Foreign Debt Position

The change in Australia’s foreign debt position (net foreign liabilities) was drawn straight
from ABS national accounting data. Since it is provided only in current prices, we used the
GDP deflator to adjust the annual change in foreign debt to 2002-03 prices (see Table 9.18).

To determine Victoria’s share of the change in Australia’s foreign debt, we assumed that
it depended on two factors: (a) Victoria’s share of consumption (CON) spending, and (b)
Victoria’s GSP as a percentage of Australia’s GDP. We reasoned that the first factor was a
proxy for import spending over export earnings and the second factor reflected Victoria’s
ability to service its debt. Hence, Victoria’s share of the change in foreign debt was estimated
by use of equation (9.2) below:

Vic. share of A in o/s debt =
Vic CON y Vic CON/ViC GSP
Aus CON  Aus CON/Aus GDP

Aus. share of A in o/s debt x (9.2)

The values for the Rest-of-Australia was assumed to be the difference between the
Australian and Victorian values (see also Table 9.18).

Data sources:

ABS, Catalogue No. 5204.0.

ABS, Catalogue No. 5220.0.

ABS, Catalogue No. 5302.0.

9.2.15 Item u: Cost of Non-renewable Resource Depletion

As outlined in Chapters 6 and 7, the method we have employed to calculate the cost of
non-renewable resource depletion is a variation on El Serafy’s user cost approach that is
expressed in equation (6.1) (El Serafy, 1989; Lawn, 1998). To identify the income (X) and
capital (R — X) components of non-renewable resource depletion — the latter of which
constitutes the true user cost — we used a discount rate of 2% on the assumption that it
approximates the regeneration rate of most renewable resources. We also assumed that the
average mine life of non-renewable resources is forty years. This means that a set-aside ratio
of 44.4% is required on the part of the resource liquidator — in other words, for every dollar
of net receipts received, approximately 56 cents constitutes genuine income while 44 cents is
equal to the user cost of the resource,

We felt it was necessary to make two further adjustments to finally calculate the user cost
of non-renewable resource depletion. The first was necessary because the setting aside of
44.4% of the net receipts from non-renewable resource depletion assumes that non-renewable
resource prices will remain constant over time. This is unlikely. Indeed, we assumed that
increased resource scarcity will probably lead to a doubling of non-renewable resource prices
over a forty year period. This makes it necessary to set aside 88.8% of the net receipts from
non-renewable resource depletion. ‘
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Second, we opted to treat resource receipts in the same manner as Daly and Cobb (1989).
Daly and Cobb argue that the value of the net receipts from resource depletion understates the
figure that ought to be used in the calculation of user costs. Their argument is based on the
belief that non-renewable resource availability is not only a function of the relative and
absolute scarcity of resources, but is also a function of the cost of exploration and extraction
activities. Thus, according to Daly and Cobb, the cost of exploration and extraction should
also be included in the calculation of user costs because they both constitute a great deal more
than the “regrettable necessities™ associated with the depletion of non-renewable resources.

In order to incorporate the cost of exploration and extraction activities in the user cost of
non-renewable resources, it was assumed that the user cost equated to 88.8% of the rofal
dollar value of all mining production (Table 9.19). Once again, the user cost for the Rest-of-
Australia was assumed to be the Australian cost less the Victorian cost (Table 9.19).

Data sources:

ABS, Catalogue No. 1301.0 (various).

ABS, Catalogue No. 1301.2 (various).

ABS, Catalogue No. 4608.0.

ABS, Catalogue No. 8415.0 (various).

9.2.16 Item v: Cost of Lost Agricultural Land

The annual cost of land degradation in Australia between 1991 and 2001 has been
estimated by the ABS (2003, Catalogue No. 4617.0). We adjusted the ABS values so they
were measured in 2003-03 prices. For the period 1986-1990, we assumed the annual cost was
the same as it was in 1991; while we assumed the yearly cost in 2002 and 2003 was the same
as it was in 2001 (Table 9.20).

Since the cost of lost agricultural land was calculated on a cumulative basis to reflect the
amount required to compensate citizens for the cumulative impact of land degradation over
time, we were forced to make an estimation of the cumulative cost up to 1986. We assumed
this to be $30 billion at 2002-03 prices. We made this assumption on the basis that a great
deal of Australia’s land degradation had already occurred prior to 1986.

The Victorian cost of land degradation was calculated by multiplying the cumulative
Australian cost by Victoria’s share of Australia’s total area of agricultural land (Table 9.20).

The cost of land degradation for the Rest-of-Australia was assumed to be the difference
between the Australian and Victorian cost (also Table 9.20).

Data sources:

ABS, Catalogue No. 1301.0 (various).

ABS, Catalogue No. 1301.2 (various).

ABS (2003), Catalogue No. 4617.0, pp. 170-171 (Figure 25.10).
ABS (2002), Catalogue No. 5206.0.

ABS, Catalogue No. 7113.0.
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9.2.17 Item w: Cost of Excessive Irrigation Water Use

It has been computed that excessive irrigation occurs within the Murray-Darling Basin if
diversions and extractions exceed 7,500 gigalitres per year (Hamilton et al., 1997). It has also
been estimated that the value of water to irrigators in the Murray-Darling Basin was $56.40
per megalitre in 1988 (M-DBC, 1989). This equates to $83.86 per megalitre at 2002-03
prices. We assumed that this value remained steady over the study period.

We ascertained the environmental damage of excessive irrigation by subtracting 7,500
gigalitres from the total quantity of water diverted from the Murray-Darling Basin in each
year. The excess quantity was then multiplied by the value of the water to determine the
annual cost of excessive water use.

Because of the non-substitutable nature of water, the cost of excessive irrigation water
use was calculated to reflect the fund that is required to compensate citizens for the
cumulative impact of excessive irrigation water use over time. We assumed that the
cumulative cost up to 1986 was already $10 billion at 2002-03 prices.

Since the water extracted from the Murray-Darling Basin is approximately 75% of all
irrigation water used in Australia (Hamilton and Denniss, 2000), we increased the cost
applicable to the Murray-Darling Basin by 33% to obtain the total Australian cost of
excessive irrigation water use (Table 9.21).

We adopted the same approach to Victoria except: (a) we assumed that Victoria’s share
of the Australian cumulative cost up to 1986 was equal to the ratio of Victoria’s cost in 1986
to that of Australia in the same year (34.26%); and (b) Victoria uses 10% of non-Murray-
Datling Basin water. We based this final assumption on the fact that most of Victoria’s
irrigation water comes from the Murray-Darling Basin and, secondly, all other major
irrigation regions in Australia lie outside of Victoria (Table 9.21).

The cost of excessive irrigation water use for the Rest-of-Australia was assumed to be the
difference between the Australian cost and the Victorian cost (also Table 9.21).

Sources:

Hamilton, C. and Denniss, R. (2000), Tracking Well-being in Australia: The Genuine
Progress Indicator 2000, Australia Institute Discussion Paper, Number 35,
December 2000,

Murray-Darling Basin Commission (M-DBC) (1989), Basis for Economic Analysis Using
the Murray-Darling Basin Commission’s Computer Models, M-DBC Technical
Report, 89/6.

Mutray-Darling Basin Commission (M-DBC) (various), Water Audit Monitoring Report,
M-DBC.
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9.2.18 Item x: Cost of Timber Depletion

“Unlike a non-renewable resource, the exploitation of timber resources results in a ‘user
cost’ only if there is a decline in stocks — that is, if the rate at which timber stocks are
harvested (/) exceeds its natural regeneration rate (y). Should this occur, the proceeds from
the portion of all extracted timber that exceeds the sustainable harvest rate must be treated the
same way as the proceeds from non-renewable resources. Since this requires the El Serafy
(1989) user cost formula to be applied (equation 7.1), a discount rate must again be chosen as
well as the approximate life of an unsustainably harvested forest/plantation.

As in the case of non-renewable resource depletion, we chose a 2% discount rate to
reflect the regeneration rate of the timber stocks that would need to be cultivated to keep
timber stocks intact. Second, we assumed that, on average, a forest or timber plantation that
was continuously harvested at an unsustainable rate would be depleted in fifty years. Finally,
it was assumed that the market prices of timber resources ought to double if they are
harvested unsustainably. Based on these assumptions, the set-aside rate or the user cost of
timber resource depletion — should it occur — equals 72.9% ot net receipts. In addition, it
was decided that, in a similar manner to non-renewable resources, the cost of timber
extraction activities should not be excluded when calculating the user cost of timber
resources. The user cost was therefore calculated by multiplying the fotal production value in
the years where timber stocks declined by 0.729.

Of course, one of the major differences between renewable and non-renewable resources
is that the stocks of the former can be augmented. In the years where this occurred, the value
of the expansion must be counted as a positive figure (i.e., as a benefit). The reason for this is
as follows. The annual benefit of any increase in the source function of renewable natural
capital is equal to the value of the maximum amount of timber that can be sustainably
harvested from the increased portion of the stock. Thus, the annual benefit (B) equals the
value of the increase in the stock of timber resources (AS) multiplied by the annual
regeneration rate (). This is given by the following:

B=ASxy (9.3)

If timber resources are being harvested sustainably (i.e., # < y), the benefits from
increasing the stock of timber can be enjoyed indefinitely. Consequently, the net present
value (NPV) of an infinite series of benefits is equal to the benefits enjoyed each year divided
by the discount rate (r). That is:

B
Net present value (NPV) of benefits = — (9.4)
#
_ASxy (9.5)
"

If, in order to satisfy the strong sustainability condition, the discount rate is assumed to
equal to the regeneration rate of timber stocks (i.e., y = #), the NPV of the benefits equals the
value of the increased stock of timber. In other words:
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Net present value (NPV) of benefits = AS (9.6)

To go the next step and calculate the user cost or otherwise of timber resources, we
classified all timber stocks into the following categories: (a) native forest timber; (b)
hardwood timber; and (c) softwood timber (broadleaved and coniferous). The respective
monetary values of each category of timber in 2002-03 prices were derived from the national
balance sheet estimates produced by the ABS. We assumed that the value of each category of
timber was the same across Australia. They were:

e native forest timber: $81.19 per hectare;
e hardwood timber: $2,656.89 per hectare;
e softwood timber: $4,157.66 per hectare.

The values for the cost of timber depletion (or benefit of timber augmentation) are
revealed in Tables 9.22 (Australia) and 9.23 (Victoria and Rest-of-Australia).

Sources:

Australian Bureau of Agricultural and Resource Economics (ABARE) (various),
Australian Forest and Wood Product Statistics, AGPS, Canberra.

ABS, Catalogue No. 1301.0 (various) and 1301.2 (various).

ABS, Catalogue No. 5241.0.

ABS, Catalogue No. 5241.0.40.001.

Bureau of Resource Sciences (1998), Australia’s State of the Forests Repori: 1998,
AGPS, Canberra.

Bureau of Resource Sciences (2003), Australia’s State of the Forests Report: 2003,
AGPS, Canberra.

9.2.19 Item y: Cost of Air Pollution

There has, unfortunately, been very little previous work conducted on the cost of air

pollution in Australia. Even data on air pollution emissions is limited in both specificity and
scope. Hence, to estimate the total cost of air pollution in Australia, we constructed an air
pollution index on the basis that: (a) air pollution is very much a function of production and
therefore closely related to the rate of increase in GDP (or GSP in the case of a state or
province); and (b) air pollution abatement technology constantly reduces the impact of a per
unit of production on air quality.
To construct air pollution indexes for Australia and Victoria, we set the value of real GDP
(Australia) and real GSP (Victoria) at 100.0 for the year 1992. We did this because 1992 was
the year of our point estimate of the cost of pollution. We then assumed that air pollution
abatement technology improved at the rate of 1% per annum (equivalent to halving the impact
of real GDP on air quality every seventy years). We then calculated the respective air
pollution indexes by adjusting the real GDP and real GSP indexes upwards by 1% per annum
in the years prior to 1992, and downwards by the same percentage in the years following
1992. This was achieved by multiplying the real GDP/GSP indexes by the air pollution
technology index.
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In 1992, the ABS estimated air pollution control costs — in other words, the amount
Australians spent defending themselves against air pollution — at $652.6 million in 1992 at
2002-03 prices. Based on estimates of the ratio of air pollution control to damage costs by
Zolotas (1981), the air pollution damage cost was assumed to be ten times the control cost. As
a consequence, we conservatively estimated the total cost of air pollution in Australia at $6.53
billion in 1992 at 2002-03 prices. To calculate the Australian cost of air pollution in other
years, the 1992 value of $6.53 billion was weighted by the Australian air pollution index
(Table 9.24).

As for the cost of air pollution in Victoria, we assumed that, in 1992, Victoria’s share of
the Australian $6.53 billion cost was equal to the ratio of Victoria’s GSP to Australia’s GDP.
We then weighted the 1992 Victorian point estimate by Victoria’s air pollution index (Table
9.24).

The cost of air pollution for the Rest-of-Australia was assumed to be the cost to Australia
less the cost to Victoria (also Table 9.24).

Sources:

ABS, Catalogue No. 4603.0

ABS, Catalogue No. 5204.0.

ABS, Catalogue No. 5220.0.

9.2.20 Ttem z: Cost of urban waste-water pollution

To calculate the cost of urban waste-water pollution in Australia, we made use of a
Department of Environment, Sport, and Tourism (DEST) cost estimate of $3.58 billion in
1994 at 1989-90 prices. This equated to $4.31 billion at 2002-03 prices.

We subsequently ascertained the waste-water pollution cost by dividing the total cost in
1994 by the Australian population in that year. This provided us with a cost value of $241.17
per Australian in 1994, We then assumed that pollution abatement technology had advanced
over the study period and had thus reduced the cost per Australian at the rate of 1% per
annum. Hence, we adjusted the waste-water cost per Australian upwards by 1% per annum in
the years prior to 1994, and downwards by the same percentage in the years following 1994.

To calculate the total cost of urban waste-water pollution over the study period, we
multiplied the cost per Australian in each year by the change in Australia’s population
numbers (Table 9.25). We did likewise for Victoria by assuming that the cost per Victorian
was the same as the cost per Australian (also Table 9.25). The cost of urban waste-water
pollution for the Rest-of-Australia was determined by subtracting the Victorian cost from the
Australian cost (also Table 9.25).

Sources:

Department of Environment, Sport, and Tourism (DEST) (1996), Subsidies to the Use of
Natural Resources, Environmental Economics Research Paper No. 2, AGPS,
Canberra.

ABS, Catalogue No. 3101.0.

ABS, Catalogue No. 3105.0.65.001
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9.2.21 Item aa: Cost of Long-term Environmental Damage

Over time, humankind has extracted resources, disrupted ecological systems, and
generated highly durable and toxic wastes. However, much of the cost of previous actions has
yet to fully materialise. Hence, the long-term cost will be inevitably borne by future
generations. To gain an approximate measure of the cost of long-term environmental damage,
we adopted the method used by Daly and Cobb (1989). Daly and Cobb assumed that the long-
term damage of ecological disruption is directly proportional to the consumption of energy
resources.

To ascertain the cost of long-term environmental damage, the annual consumption of
energy for Australia and Victoria (total energy consumption) was converted to a crude oil
barrel equivalent and then multiplied by $2.50 per barrel (2002-03 prices). As with the cost of
lost agricultural land, the eventual cost represents the amount that needs to be accumulated to
compensate future generations for the long-term impact of environmental damage.

Since the long-term environmental damage of human activity is a cumulative process,
two additional steps were required. First, it was necessary to add the annual environmental
impact cost to the cost previously incurred in order to compile a cumulative running total.
Second, it was necessary to make an assumption regarding the quantity of energy consumed
up to 1985. We conservatively estimated this to be the equivalent of 16 billion barrels of
crude oil. This equated to a cumulative cost of $40 billion up to 1985 (Table 9.26). This
assumption compares favourably with the estimated per capita consumption of energy in the
USA by Daly and Cobb (1989).

To calculate the cost of long-term environmental cost for Victoria, we applied the same
method for the years 1993 to 2003. However, energy consumption data for Victoria does not
exist prior to 1993. To estimate Victoria’s share of Australia’s energy consumption between
1986 and 1992, we firstly calculated the average ratio of Victoria’s energy consumption to
that of Australia between 1993 and 2003. We then calculated the average ratio of Victoria’s
GSP to Australia’s GDP for the same period. Having done that, we divided the first ratio by
the second ratio to obtain a value to represent the energy efficiency advantage/disadvantage
of Victoria. As it turned out, the value we obtained was 1.054. This indicates that Victoria did
not use its energy resources as efficiently as the Rest-of-Australia between 1993 and 2003
(i.e., a value of 1.00 would indicate a neutral position). We assumed that this average value of
1.054 was maintained through the period 1986 to 1992.

Finally, to estimate the annual energy consumption of Victoria between 1986 and 1992,
we used the following equation:

Aus energy consump. x Vic GSP
Aus GDP

Vic energy consumption = 1.054 x 9.7)

The cost of long-term environmental damage for the Rest-of-Australia was calculated by
subtracting Victoria’s cost from that of Australia (Table 9.26).
Sources: :
ABS, Catalogue No. 4604.0, 5204.0, and 5220.0.
Daly, H. and Cobb, J. (1989), For the Common Good: Redirecting the Economy Toward
Community, the Environment, and a Sustainable Future, Beacon Press, Boston.
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9.2.22 Item bb: Cost of Lost Natural Capital Services (LNCS)

The annual values for the cost of lost natural capital services (LNCS) were calculated by
summing all the environmental costs — that is, Items u, v, w, x, , z, and aa.

9.2.23 Item cc: Ecosystem Health Index (EHI)

The life-support function of natural capital and, thus, its overall state of health, is very
much a function of the biodiversity found within it. While the environmental items so far
calculated capture the loss of the natural environment’s source and sink services, they do not
capture the impact of the loss of biodiversity on the environment’s life-support function. In
our attempt to calculate an Ecosystem Health Index (EHI) for Australia, Victoria, and the
Rest-of-Australia, we discovered that no inventory of biodiversity levels exists for the years
1986-2003.

To overcome this deficiency, we constructed an EHI on the basis that remnant vegetation
loss constitutes the greatest threat to biodiversity (Biodiversity Unit, 1995). Since vegetation
thinning also has an effect on biodiversity, it was assumed that the rate of vegetation thinning
was the same as that of wholesale clearance. It was also assumed that 500 million hectares of
remnant vegetation existed in Australia in 1985 (based on Graetz et al., 1995). The Australian
EHI was finally constructed by assigning a base index value of 100.0 for 1986 and adjusting
the initial index value in accordance with the annual changes in the area of relatively
undisturbed land (Table 9.27).

As for Victoria, we assumed that Victoria’s share of Australia’s remnant vegetation in
1985 was equivalent to Victoria’s share of the total Australian land mass. The EHI of the
Rest-of-Australia was calculated by subtracting the various parameters of Victoria (i.e., initial
remnanl vegetation and annual clearing and thinning rates) from those of Australia (Table
9.28).

Sources:

ABS (2002), Catalogue No. 1370.0.

ABS (2003), Catalogue No. 4613.0.

ABS (2003), Catalogue No. 4617.0.

Biodiversity Unit (1995), Native Vegetation Clearance, Habitat Loss, and Biodiversity
Decline: An Overview of Recent Native Vegetation Clearance in Australia and its
Implications for Biodiversity, Department of Environment, Sports, and Territories,
Biodiversity Series Paper No. 6, AGPS, Canberra.

Graetz, R., Wilson, M. and Campbell, S. (1995), Landcover Disturbance Over the
Australian Continent: A Contemporary Assessment, Department of Environment,
Sports, and Territories, Biodiversity Series Paper No. 7.
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Table 9.28: Item cc: Ecosystem Health Index (EHI) - Rest-of-Australia, 1986-2003
- REST-0f-AUST
Cleared Significantly Significantly Area of Ecosystem
vepelation thinned disturbed remnant health index
vepelation vegelation vepelation (EHI)
(hectares) (hectares) (hectares) (hectares) 1986 = 100.0
(aib) {d-c)
Year a b c d e
1985 = - - 485,390,811 =
1986 492,224 492,224 984.448 484,406,363 100.0
1987 492,224 492,224 984,448 483,421,915 99.8
1988 689,562 689,562 1,379,124 482,042,791 99.5
1989 491,703 491,703 983,405 481,059,386 99.3
1990 643,843 643,843 1,287,686 479,771,700 99.0
1991 334,900 334,900 669,800 479,101,900 98.9
1992 334,900 334,900 669,800 478,432,100 98.8
1993 334,900 334,900 669,800 477,762,300 98.6
| 1994 334,900 334,900 669,800 477,092,500 98.5
1995 334,900 334,900 669,800 476,422,700 98.4
1996 421.994 421,994 843,988 475,578,712 98.2
1997 421,994 421,994 843,988 474,734,724 98.0
1998 421,994 421,994 843,988 473,890,736 97.8
1999 421,994 421,994 843,988 473,046,748 97.7
2000 397,550 397,550 795,100 472,251,648 97.5
2001 397,550 397,550 795,100 471,456,548 97.3
2002 397,550 397,550 795,100 470,661,448 97.2
2003 397,550 397,550 795,100 469.866.348 97.0

9.2.24 Item dd: Weighted lost natural capital services (LNCS)

The annual values of weighted lost natural capital services (LNCS) were calculated by
applying the Ecosystem Health Index to Item bb as per equation (3.3).

9.2.25 Items ee, ff, and gg: GPI(1), GPI(2), and GPI(3)

The calculation of the various GPI figures for Australia, Victoria, and the Rest-of-

Australia was achieved by summing the following items:

e  GPI(1): Weighted CON(1) and Items n, 0, p, q, , 5, , and dd.
e GPI(2): Weighted CON(2) and Items n, 0, p, q, 1, 5, t, and dd.
e  GPI(3): Weighted CON(3) and Items n, 0, p, g, 1, 5, , and dd.
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9.2.26 Item hh: Real GDP and GSP

The real GDP of Australia and the real GSP of Victoria were sourced directly from the
national accounts. The Gross Product of the Rest-of-Australia was calculated by subtracting
Victoria’s GSP from Australia’s GDP. '

Source:
ABS, Catalogue No. 5204.0 and 5220.0.

9.2.27 Item ii: Australian and Victorian population

The Australian and Victorian populations were included to calculate per capita values of
GDP/GSP and the GPI. The Rest-of-Australia population was determined by subtracting
Victoria’s population from the Australian population.

Sources:
ABS, Catalogue No. 3101.0, 3105.0.65.001, and 3311.2.55.001.

9.2.28 Ttems jj, kk, and II: Per Capita GPI(1), GP1(2), and GPI(3)

In the the case of Australia’s per capita GPI(1), GPI(2), and GPI(3), all three were
calculated by dividing the three Australian GPI estimates by the Australian population. The
per capita GPI(1), GPI(2), and GPI(3) estimates of Victoria were calculated in the same .
fashion but using the Victorian population. The same also applied for the Rest-of-Australia.

9.2.29 Item mm: Per Capita GDP and GSP

The per capita GDP of Australia and the Rest-of-Australia were determined by dividing
their respective GDP values by the Australian and Rest-of-Australian populations. The per
capita GSP of Victoria is equal to Victoria’s GSP divided by the Victorian population.

9.2.30 Items nn, oo, pp, and qq: Index Values of per Capita GPI(1), GPI(2),
GPI(3), and per capita real GDP/GSP

The index values of per capita GPI(1), GPI(2), GPI(3), and per capita rcal GDP/GSP for

Australia, Victoria, and the Rest-of-Australia were produced by setting the 1986 values at
100.0 and adjusting the values for each year thereafter accordingly.

9.2.31 Item rr: Investment in Producer Goods (Private and Public) (INV)

The values pertaining to the annual investment in producer goods (INV) — both by the
private and public sector — were drawn directly from the ABS national and state accounts.
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The values are revealed in Tables 9.2 (Australia), 9.3 (Victoria), and 9.4 (Rest-of-Australia).
The values for the Rest-of-Australia were determined by subtracting Victoria’s investment
expenditure from that of Australia.

Data sources:

ABS, Catalogue No. 5204.0.

ABS, Catalogue No. 5220.0.

9.2.32 Item ss: Investment in all Human-made Capital (INV*)

Investment in all human-made capital (INV*) was calculated by following equation (3.4).

9.2.33 Item tt: Consumption of Fixed Capital (DEP)

The values representing the consumption of fixed capital (DEP) were obtained from the
national and state accounts produced by the ABS. The Australian, Victorian, and Rest-of-
Australian values appear in Tables 9.2, 9.3, and 9.4 respectively.

Data sources:
ABS, Catalogue No. 5204.0.
ABS, Catalogue No. 5220.0.

9.2.34 Item uu: Depreciation of All Human-made Capital (DEP¥)

The depreciation of all human-made capital (DEP*) was calculated as per equation (3.5).

9.2.35 Item vv: Net Capital Investment (NCI)

Net capital investment (NCI) was calculated by adhering to equation (3.6).

9.2.36 Item ww: Ratio of NCI to Depreciation of Human-made Capital
(NCI/DEP*)

The NCI/DEP* ratios for Australia, Victoria, and the Rest-of-Australia were calculated by
dividing net capital investment (NCI) by the depreciation of all human-made capital (DEP*).

9.2.37 Item xx: Growth Rate of Economy

The growth rate of the Australian, Victorian, and Rest-of-Australian economies was
determined by observing the change in the NCI/DEP* ratio and assessing them in terms of the
growth categorisations outlined in sub-section 3.5.7.
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